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REPORT OFxTHElPRIHARY MATHEMATICS WORKSHOP

-

.

SUMMARY .
o e ——

) This Workshop on Prlmary Mathematics is one of a series
planned by RECSAM¥* to develop solid professional bases for future
T maths treining courses. -Because of time lags hoWw&Ver beitween initial |
plans and evenfual course, 1molementatlon, and in the interest of
insuring highest quality results,: RECSZM plans to hold similar
workshops on each course before it is given for the first times

*

In the 1nterests of standardising these workshop reports, |
the .reader will find the format and some of the more generalised |
content of this report similar to the earlier report on the Primary J
Seienoe Workshop (P5/SCHS/17) Sinde it was agreed at both workshops |
that joint planning and careful integration of both courses was
necessary, this standardisation wiil be helpful. !

-

’

\
THis Workshop'repor+ supplements the earlier work |
presented in the Development Plan (See Supporting Professional ' i
. Document~1) and reflects the up-to~date judgcment and opinion of ;
leading Primary Mathematics experts from each of the SEAMEC member .
countries and of outside consultants. It is ctonsidered’ to be a i
guide to RECSAM for its planning and to the Director of the Primary ,<j
Maths Course tc assist him in plannlng'content, methods, and .
schedule. The philosophy of the, Centre, corroborated by the members |
of this Workshop Group, provides that the Course’ Director; selected |
;on the basis of his.qualifications for the job, should be given
wide latitude in how he plans and conduots n}s course. In
particular, since the availability of certain needed specialists,
d.g. content, evaluatlon, educational psychology, etc. is often
unpredictable at an early date, the Course Director should not be
held to a rigid schedule but should be given max1mum flexibility
in the flnal programming of the course.
It is RECSAM's respon51b111ty, on the other hand, to
Iensure that the principles of operation of the Centre, as embodled
in ity Development Plan, are taken isto account in all such course .
planning. For example, three key factors in such counses arei- .

. -
~ xS

' -(l) Whert profe831onals from outside the region must
be brought 1n-to*conduct new colyrses, .regional
experts should be agsigned as cg{nterﬁarts to
work clogaly with them, with the ultimate 1ntent
~ of making.the transition to Reglonally conducted P

programmes. . e L g

* A brief descrlptlon of RECSAM is 1ncluded in Appendix F for
new readers. .
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(2) " Participants at each course will be expected
- . to take definitive- action relative to national
maths programmes. when they retury to their home
countried. They should, in effect, amplify
the Centre's =ct1v1tles’through well planned
national activities (courses, seminars, -lectures’
workshops, etc.), thus accomplishing the .
"multiplier effect" principle noted in the . !
. Development Plan. Provision has been made for . )
. _this part of *the effort by the establlshment
: . of Nationad Co-~ordinating Committees in eacP e
: \ merber country. These committees will be .|
* responsible for recommending selection of
participants, for modifications of courses based
*on feedback and evaluation information from - .
= L participants, and for plans for subsequent>-*
o _mnational efforts.

-

. (3) The critical problem of teacher/student -
communicationrand ‘its consequent effect on
4 teaching effeéctiveness is also being given 'm
considerable attention.‘ This problem is present
* because very few course instructors have experiehce
¥ in teaehing in all ox even4n a few of the SEAMEC o
* ‘ member countrics. Dilrferent national development o
policies and objcctives, cultures, and educational '
- systems; different terminology, even for such ]
o simple things as grade levels; and different
student English'ianguage capability means that
each new instructor is faced with an extremely
complex communlcatlons problems. Evidence to
date on short courses and seminars held at RECSAM
indicates that an on;entatlon guide'on such
problems is needed for futurge ertreALnstructprs, )
in addition to the professional guides developed” - )
through the uorkshops. Action is underway at
RECSAM 'to develop such’a gulde., In addlthn,
are beinz work¢ ' out with the Regional English
‘Language Centres/in Singapore to deal specifically?
) T with the Languﬁge ¢apability problem. . | . -

i1

v
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N . (4) Closc coordination-with other oourses where )

feasible =" In this case as already poted in
close 1ntegrat10n of primary maths and science

" ”\ « was recommended in.the Development Plan and
o strongly backed by members of this ‘Workshop,
’ P ’ Details on hoW tris integration-will .be planned .
ML ' are described subsequently. Ce
{ RECSAM extends its appgeci tion to all the STAMEC

country delcgates and other talented participants for making this
Workshop a success. In particular,.Dr. Geoffrey Nathews,

Organiser, Nuffield Junior :Mathematics Project, U.K. and Dr. Howard
F. Foncannon of the American Association for Advanaement of Sc1ence,
Washington D.C. contrlbuted significiently. *
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) The profess15nal training programme and each’ specific.
course of RECSAMN,

directed at training kéy teacher- leaders in #

science and mathematlcs in the mlementary and Secondary Schools
of the SEAMEC countries was developed (beglnnlng in July, 1979)

through the follow1ng steps:

“

R (1).

Y

(2)

.

formation of a Scientific Task Force comprised”
of key s01ence/maths experts, one from each
member country.

) .
a series of seminars; generally of about three
or four days duration, held -in each SEAMEC
Member Country in the summer of 1967. These
seminars.had the primary objective of .
identifying -¥ational biology, chemistry,

.elementary sciénce, physics and mathematics

education problems and needs jthat could best
be solved on a regional basis. Since over .
five hundred partigipants took part in the .-
six semlnars held, resulis arc believed to
truly. represent the needs of the countries |
as then existed. ¢

d subsequent Roglonal Seminar a} RECSANM in
Penang, where subject area specialigts (5 .
from cach ¢ y) et to outline-a preliminary
plan of trainin and research activities for
the Centre. .

A}
“

subsequent Task Force Meetings to refine and
amplify-the projects recommended and to
propose priorities. .?. ) T,

final review, modification and abstractlng of

+

.
. v

the projects (some similar oncs were consolidated)

by RECSAY to insure a common framework of -
reference, to determlne budgets, and to insure

. that the operating pr1n01p1es of the Oentre were

met in 2ll projects. A

M i

each progect was then ingorporated into the Centre

»

Development Plan* .and is des¢ribed in detail therein.

Verbatim reprints- of the abstraéts of Primary Math

Course TCM=-1 and Primary Math Research Project
RCM~1 which wilk eventually“p?eﬁ§
former follows:

ide inputs to the o
.‘ * . i\/

* Part I of the Development Plan-contains a2 one page stgndardlsed

abstract of each Project.

Part II of tho.Development Plan -contained

the detailed. project plan as /Rinally deveéloped. A copy of the latter

_is included as Supporting Professional Document~- 1,

~ . .

11
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ORIGINAL PROJECT PROPCSAL ABSTRACT (from Develfpment Plan)

« . ‘ Y . . . ., 4 ’~ ) - _.; v - N \
_ I. CODE AND TITLE: -
. . ° TCM~1 Modern Mathémavlcs Teaching dnd Evaluatlon for
b . - Primary Schools. ~ .

IT, DEVELOPDD oN THu BASIS OF PROPOSAL' . A -
i . Mm_l ) v,

' R .
) L]
»

III. OB?IECTIV_,S AND bT‘\IEFI"‘S -

A course de51aned to train {or each of thc member
¢ * . countries & cadre of personu gqualified in modern primary- .

school mathematics methods and content who can’ifilj as

leaders in the introduction of new curriculd to their
" countries' schools., .
\. N ~- \ \" - “ /‘ v . (
Iv. DESCRIPTION:, :, 4 o
Under the guidance of one or two;consuitanp-teachers,
the, participants will analyse existing modern.primary -
mzzhematics programnmes, discuss and evaluate the logg)
eontent needs of the region, ‘including timing
: 1ntroduot10n of new eclements, study and practise modern
teathng methods, and study and practice appropriate
evaluatlon nechanlsms. :

o

v. PARTICIPANTS: ) ) .

Four to0™ix key lecturers in eiementary methematics
or other supervisors .and leaders in elementary mathematics
programmes from each country,-who will be in positions to
play leading, roles in the development and implementation
of modern mathematics curricula for the primary: schools of
their countries.

»

N . , . . ‘

"VI.  DURATION AND PHASING: - . |

' A six-month course,,offered annually as needed by the
region, with modification of later cycles as réqulred by.
equrlence. 7.
! . \ .
! . A ménth of pre-course pfeparation and a period of
post-course evaluation is needed. If ,possible some .
J - - co~ordination with course TCE-1 would benefit both groupS.
" ) It would also be preferable to pave participants in TCM-1"
. . and TCM=-2 together for at least two weéks im order to
give them an indication of the articulation between
' » Primary and Secondary Mathematics.

.
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ORI”INAE PROJECT PROPDQAL ABETRACT (from Deyelopment Plan)

v

"'I.- CODE AND ’I‘I"‘LE' . , -

RCM-1 Cu“r1cu1um and Evaluatlon Resegrch jn Primary

‘e “’thenatlcs. : .
. ‘ - - . - -
Li.”"DﬁVLLOPED oy TH” BASTS OF PRODOSHL . . Lo T b
A | = \ . - ’
‘ MR-1- . o " -
L OBJECPIV‘FS AlD BENEFITS: s - T -
: . This group will make studlos of moderh mathematlcs .

rricula for elementary schodls and ¥Yecommend 1o
pa;\]tlclpatln6 countries methods of instruction and content
. ' appropriate to the nceds of the primary séhools of the
* region. They will also stress the 1nterre1atlonsh1ps among
the: &arlous elements of. mathematlcs'and with science ‘and
.other subgect; (e.o. Engllsh psychologyz - S :

~

IVe DBoCRIBTIOh. h .- . . ,/

1
.. In

1

nenai,sosS1ons, the partlclpants w111 study

nie hethods in thlS region, "develop prototype teazhing

units and cygrricula for testing in their own countries, and

make saggest%pns for the member countrigs in th@ trial use

‘of these’ uni ‘Emphasis will Be on modern amd practical

topigs and methods. . : : o .

PARTICIPANTS : LT, . ‘”} 'ﬁ;
,J -

Two partlclpants from each country Ulth a knowledge .
of modern mathematics ard exporlcnce in teachlng.wlth.an

’ expenlonced oonsultant for 1nitial _stages., . -

-

DURATION. AND BHASING.. \ . .

c:’:.n l,nltlal per 1odi of*six months in the Centre, which
worY is.based on research ‘already ‘done in regional oountrles,
ahl interim period for trial and modification. in the home
A countrigs, followed by one or two additional gronp research~
w;1t1ng*omprovement periods at the Centre. Co-ordination
» with RCE-1 will be maintained. - . ‘ '
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7S OF WORKSEOP .

The objectives of this wqrkshop were: -

N (1) to invite a pancl of experts, including at least
.. one primery maths cxpert from each STAMFC country,
plus outside consultantz, as available, to
review the basic plan for Primary Maths Course
L Tex-l (a‘ abstracted in the previous section)
- from the standpoint of appropriateness, timeliness
and professiomal adecuucy. -

%

to amplify, and expand tke’descriptions of the
course (content, methodology of teaching and
instractional aids) that were proviously developed
by the Regional Math®.Task Force to the point
. ‘ where a documeni could be prowvided that would
serve as 2 detaziled guide to the future Course
Director. < . 1
to discuss any other points or problems relev=nt
“to the success of the programme and recommend
specific courses of action. In perticular to
discuss the 1rterre1au10nsh1ps of this course with
the Primary Science Course TCE~1 and .plan

coqrd1natod effort. . ~ .

()

. The professional "documents resulting from this wofkshop
cession -~ namely those items believed of most help to RECSAM in its
initial planning for thc Course and t6 the Course Director - have
been included in the body of this-.report, 1mncd1ate1y followings
The administTative detsils of the Workshop and its Proceedings,

" necesséry to a complete understanding of the overall results, are

included in the appendices. It is hoped that both the professional
portion and the procecdings can serve as guides for future RECSAI
workshops. Recaders arc invited® to submit constructive suggestions
foyimprovement of both parus of the report dlrectly to the Project
Office in Penang., . »

-The following sectlon, entitled "MaJor Results and
Recommendations".Kovers the profe~51ona1 and budgetary suggest1ons
of the workshop. Its format is similar to the original document
on the course TCH-1 (Pa"e < 5) but is conolderably amplified,

’

,

*L
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>
’pe STAawIC Heoional €entre for Educaticn in. Science zand
TCSAM) held =2 plannin; workshop on thc teaching of
metics in Penang, Mzlaysid - June 30 - July 3, 1969.

- The RTCCAM Progzremme Co-ordinator welcomed member country

_~partieirants nd consulianis at the ‘opgning scssion*, ‘He cutlined@

. and Fvzluaticn for Primary Schoolc, scheduled for carly 1971, He ~
2180 reviewed coriain recommendations from the recently completed
rridnry fgience Yerksiop (ste report P3/SCHS/17) held in Kenila,
Prilippines, 4¢%a1ls which should be considered. He then invited.
“r. Crar Pin Scny, actinT Chairman; RECSai Sigering Committec’te
address the mcctinﬁ’and.to chair theé.first plcnary session. MNr.
Chan =2nd ¥r. C. Manas-~lingam then alternately chaired’ the plenary
Sessions. ° The initial session outlined workshop objectives and
invited dele ;ntcs from member countrics to ‘report on Maih€-projects
and other curriculum development reforms in their own countries,
These reperts are included as §upportin: Professianzl Document No.

0

[ -

“the objcetives of the workshop and the backzround information .relevant
- ’ . ’ 8 . L. .
*to th: prepescd Primary Maths Codrse TCE~-1"¥plern Meothemaiies Tcaching

-

i - 2, . .’ ’
s L <
Thc‘spccific work sessions were condueted in two separate
groups’ to develcp guidelines as to philosophy of approacﬁ} basic
principles, th.e overall programme, inéluding content and timing and
other requircments., Discussion items and participants wcre::
1. Scope of content of course )Group I v
2. MNethods B %r. BeKarin Shamsudin
3. Material theonies )ir. Serb Ekriyagala .
Learnins thceorics Yiir. Jo Vanniasingham
Bvaluation o )Mr. Tan -Beng Theam ’ :
S Jlire L.M. Predericks ,
. Jhir. Wong Hée Sing
) ) Jir, Hikmat
, “)ir. C. Ganasalingam
6., Adaptation tcchniques )Group II .
7. Tcacher Training techniques )¥r. E. Abracia .
8. Problems of Ihnovatioq )Hrs. Chawcewan Mahatagp
9+ ‘'Pimc duration’ . )Dr. Nguyen Kuy-Bong
© 10. Fi¥nzncinl consideration )ir. Chin Pin‘Seng
. 11, Staffins . - : ")iir. Nasir Zain .
’ )Mr. H, Foncannpn‘
. The following pagses present the detailed course plap
and re¢lated ?ccommcndations as derived via the Workshop. ‘

. To make it simple for the rcader, the format of the
revised course 1s identical?tor the orisinal abstract eof TCM-1 ..
as pgcsunted'prcvious%y. ' : . - oy
. . .

‘x * A list of participants ié'ingludcd in.Apbendix B
Q T .

»
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DESCRIPTION OF TH® PRIMARY MATHE-‘L’ TICS TRAINING SOURSE
(AS_PROPCSED BY #ORKSHOP) p

I,

II.

"III,

CODE AND TITLE:

TCH< Modern Mathematlcs Teaching and Evalpation .-
for Prlnary Schools, N

DEVELOPED ON THE BaSIS OF PROPOSAL:

¢

MT-1 Teachiné of New Mathemtics (Prlmari Level)
refer Supportiing Professlonal Document -~ 1
(PS/SCMS/TF/3) . .

¢ '

A4S AND OBJECTIVES:

. To improve participants! understdnding of the "new'"
content and the "new" approach to teaching primary
mathematlcs, with special emphasis on the continuity
of mathematics through the study of its structure
-and theme, . . .

« To make it possiole for partigipants to examine
carefully numerous new philosophical, pedagogical

) and 'methodological, approaches including the nature
of* ard the content in each of them; and to have &
some practlce in-efforts to adapt approaches and

, content to ‘the conditions in théir own countries
as a basis for Being qualified to help in making
decisions as to what member countries would adopt,
and to provide leadership in projects for the ’

- ,improvement of mathematics education.

« To train key personnel from member couptries in
the centent and teaching of new mathematics at

sthe primary level, so that on their return to their
respectlve countrles they can efflclently organise
suitable national programmes.

i = -

DESCRIPTION OF THE COURSB. -

A, Orlentation' . ..
The committee agreed that at the beginning of
the -course -an orientation programme should be organised.
Topics for. consideration should include anong other

things the following: . .

. Fhmilﬁarisation with locakaconditions‘
- o Participants to give a brief outline of the
system of educatlon in their own countries,.

with, special reference Mathematics, along with
'sample materials,- .

. . 18




.~ In-service education {or continuing . ‘

"+ In-service programmes should be bart of

- 10 -

£

P - -

«

Mathematics Curriculum Ceontent -‘kethodology

and Psycholcgical Implications
T .
- A greater percentage of time should be devoted
+to practical work. This practical work should
* b2 supplemented with lectures’and seminars,

3
. It is recommended tiat the course director
should ensurs that the participants of TCM-1
N should be made fully acquainted with the
primary.maths programmés in -and outside the
- SEAMES region, . - ;

* Teacher Training Techniques ' //

1 - Basjic Principles

. The elementary t=acher is expectedrto teach
all subjects in one class, d&specially in
the lower elementary grades. / :

. education) is equallv important as .
pre-service education.

regular programmes of teacher training .
institutions, . B . .

-
. All teachers are expected to participate
in reeular in-service education.

. Continuing supplementary materials are
Lo be provided by educational authorities
to teachers as one aspect of continuing
_ ‘teacher education,

. Educational‘research should be part of )
activities of teacher trainine institutions. e
v ) " . . N

« Encouragement of frequent, informal meetings ofj'

teachers, ‘
l . 'y ".' .
// / 1 I |

) P5/5CHs /18 .
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2 - Suggested items to be incorporated in the.
. RECSAK course; .

. Bach participani is requested to bring

with them information on pre and in-service
elementary teacher training in maths in
hiw_own couniry.

. Participants should be given early
informatipn of the date of the course by
their Minisirjes of Ediucation in order
to get prepafred. . .

“the teaching of Math., s c L
o orientate teachers, ghoul
ho, course.

Use of TV i
especially
be included T
¢ % Study of the latest frends in teacHing
.~ modern maths from various countries in
=" “the world. = ,.

. GCuidelines on-hew to conduct in-service
.>- ~courses at national. and sub-national levels.
o . I
"', Ways and means of, getting teachers'
evalpation on in-seryice programmes.
~+ Continuing cemmuniéations with local '
teachers conductino new programs in schools.

S5 - Implementatlon and’ Tqacher Training:

This aspect of the course will be devoted
to thc problems of the 1mplementat10n of new
curricula and the aosocxaﬁed problems of pre

- and in-service teacher bralnlng. )
Implementatlon problems which will be
considered are.

. Establlshment of a receptlve climate for
A the introduction ‘of curricula change at
the natlonal and sub—natlonal levels.

. Consideration of thc rate at which cﬁrrlcular
change can or ‘should be 1ntroduced.

. The proolems of pre and 1n~éerv1ce teacher

edugation, and the differences between

the 'twd. L » ) "‘

i . %
. ))\

[t
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‘ ~

* Teacher training issues which will
* be considered are:
. . . . .
5 . Evaluation of pre and in-service t raining
in primary maths teaching that-have:been
- "'carried on in the participating countries,

C . 'Formulation pf'atatements of'what is
desired in today's primary maths program .

~ " interms of professional training of .
e . s teachers., . oL
: ‘ bl + Study and critique of ayailablé reports on

success and failures of in-serive training
activities in the different countrics as

the national, regional school district and
school level, ;

}* + » Formulation of implementablec piané for
P pre and in-service training that may be
‘used in the pérticipan} countries,

The totality of thc above experience .
should be primarily geared to finding
e solutions to the recognised’ problems of
) 'ithe pre and in-service training of tcachers
- k4 for, primary maths teaching, such as: /

+ Inadequate content background in science.

.

.

+ Ignorance of modern teaching methods, .

; ] . Financial difficulties of teachers which
prevents them from furthecr training.

. Difficnlties facing teachers who must try .
to study -and teach at the sama time.
Z ST ~
L « An instrument to evaluate teacher's is
. ‘ necessary.
" . Inability to imp}ovise equipment and ’
matenials,
i ; + Inadequacy of the in-sorvice training
> , opportunities afforded to teachers. .
; o S
\ .+ “Non-avajlability of curriculym materials
that reflect the more acceptable '
- approaches to mathematics teaching,

’

; o Fears of mathematics among ?gachers.
/

1y .
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i D, Problems f Curriculum Innovutzon e ’ ¥

Consideration of the techniques apd major
problems associgfod with curriculum innovaticn : 4
.o o : ani provision fer devclopment, review, and
. “evalugsicn of sample lesschs developed by
' ’ - Pparsicipants, This coursc should be- as much as

DOugible be "carricd tout by pgrt1Q1pants either ’
in laboratory,or workshop . dIncluded will be -
discussions of, anl practical work 4in:
"« The philosophical basis for content
selection anl ‘style of approach, *

.

. The techniques for the preparation of ; L
written. materials for teachers and/or
P " students . ) .

. PR
' - . ~ N .

R i o The devclopment’ of auxiliary‘ﬁaterials,

' oot such as apgaréius and visual, or audio

aids, games and simulatiwons, ’

. * « The implementation of currﬂcul&m, and )
the ehan~es required, including °* . |
neces s1ty/for gﬂproprlately tralned |

, © teachers familior with the philosophy
‘ . and appro ach of thc new materials. A

.

0 N -
<o« The¢ problems presented by the opposition
teo chan:c ¢ geperally offercd by -
s ) tradltlon 11y or’enteu tcachers:

I3

. 28 ' « P The fact that to be successful ' -
. innovation requiréd the sympathy and
¢ support of administraters, lesislators,
and cf the public, : . ' -
- . .+, .The influcnce that the introduction®of

: ] Innovating techniques 2nd materials in
', : * the teaching of mathematics-and science’
. . o “has on the teaching of, other subjects.

£ The applicatiun of educational researcﬁ
;\ineluding psychdloszical and social m
aspcets Lo curriculum innovation, ) &

- P

-

ERIC -

.
Aruitoxt provided by Eic:
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E. "Special Issues .

< | ) .
ICM-1 (course--one) participants _ o

14

Before coming for’

» should study the exi<tin. mathematics curriculum in
their respective coufs¥ 3 60 that they would bs

better equipped to raise special issues relating to

their own countriesﬁ- - . T —
’ F. Evaluation Technigques = . - _
. Evaluation teéhniques, both classroom and -

curricjlum should be dealt with. In*addition, as a
. practical example,, the participants should make an T
g ¢valuation of TCM-1 (course one), It is suggested

“that the questiomnaire for this evaluation be

" developed in workshop sessions, . .

G. - It is recommended that RECSAM produce a handbook
) of$ICU-~1 (course one) for distritition to member
countries and others interestéd. 'This handbook could
also serve as a,means of encouraging ®onstructive
i .critieism and upgrading future, courses.

4

. V. " PARTICIPANTS: . . L .

’ - « Four to six 1- ctures in,elemenéary maths, or o@ﬁﬁr

) Teaders in elementary maths programmes from each countfy,
who'will be in positions to play ding roles in the
development and implementatioq of modern mathematics ,
cufriculg for primary schools of their countries, ° ’

. Participants ffrom the meﬁbeg countries should have .
the following qualifications: - ' ~\$$ :

o Proficiency in English, - ) -

. -

- Teaching experience-of normally 5 years or mcre.,

.,
-

- Knowledge of at least Secondary Mathé%aticsi: —. - o

VI. TIME DURATIGS aHD STATF: ” r

It has been apreed that the ‘suggestion made by the _
Primary Science Workshop for a 4-month. course isﬁaceépiahlel___ -
. - : ’ .

For each course™(Primary Maths, and Primary Science),
there js & nced for: .

1 course director (be 5ppointe%,by October 1989) .

) . 1 B o ———————— |
1 associate direqton‘from the region (be appointed

by October, 1969) :




o ' - P5/4CHS/18 -
- f15 - e o :
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) * 2 full-time instructors frgm the regieon and )’ t&

© ’ 8 part-time consultants, cor resburce'peopléz

. ] .
These consultants and rescurce people will be

o available cn short visits and their work will be devoted
, ‘ . _to special topicse. -t
(\~ Full time instructors will be-solected from member

countrics with 2 view t¢ offerihg them possible®
permaznent Centre dppcintments in the future in
acc&;dance with‘thc Centre's philosophy ¢f recruitment.

<

VII FINLNCIAL CONSIDTRATIONS:

(i) for KTCSAM participants: (\ s . .
. .. , ... 4ir travel from capifals‘gi%ies to ‘ S .
- " member couniries to RECSAIL: . :.
‘ 18 x {160 q .. 12880 '
- . Stipend for 18 wecks =~  ~ ° C
3 725 poek x 18 N, 8100 £10,980
- B (ii)- Staffing ~ » e
’ - ¥ 3 full-time 1nstructors ‘from . ’ C
- the repgion . -
. (incldding Lssociatp, Director) , /
_travel 3 x $160 B 480
NI i per Jigm 20 days o -
- ' $16/Day - 1536 ) ,
. ““  honoraria 3900 xz 3 ) 2700 - T 4,716 . ,
* - e ,
. . (iii) Other. operational expenses © :
. - - Purchase of'Qevelope& - :
e, - ’ . materials. , 1000 ’
) N Purchase ‘of books . 500
- TTocal transportation ‘ 300
- Support Services Yaboratory - ' ‘
_ technician Y 300 ‘ -
. Purchasc of supplies 300 -, 2,400 ¢
- a ’ - - “ B
. - _ (iv) -Continsencies N 1000 1,000 .
) o | . ¢ L . \1\' 19,(.)96 .

-

* Tt Es expected tﬁéi some of the costs' for consulipnts will be
et by US/AID, and UK/CREDO, cto.




’ * ! '
s ' *
. | -
| - . : .
| .
- ~ ‘ 4 ‘.
- S e e - : PS/SEMS/18 - | S
) \
. : A
. v
A Y \ \ -4
’ . * ¥ : -
’ - ’ L
- - ‘ - -~ > .
. . ‘ : . .
. .
- ' - .
1) . ’
’ .
- s - * .
7 N v, * L ) A
. . ' .
+
¢ 1 . . 4 N
- R ‘ - -
- Le M .
. N .
¢ -
. . i R N ]
. . ‘ .
D ’
- o,
. , .
- - . N 3
. [ ~ [] .y
. *\ * ' . ~ N
. » ' v :‘ ’ . e
.o . . o * . .
: - M N ’
> ,. . -
’ ‘ : “. - ’ *
’ . . -
I+++ﬁ++++++++++++++++++++++++4+++++++++++++# , . '
L)
+ ' . I ’
-+ . . . ~ .
+. -, N H ' 1
*3 - SUPPORTING PROFESSIONAL DOCUME H . .
+ - N N + v - . ! g
+ « " . + .
+ - “ .+ * - "'l
4+++++++-_I-++++++++’+++++-F++++'i:+++++++++++++++* i "
3 . N . v
. . L
! - 4
) i 4 . .
B - .
- 4 -
- . -
. ‘ P »
. : B ’ 4 . e s \
. B o ‘ , . " .,
» ‘. »
. ' A .
- s . ‘ 4 B . \ >
K s
5 o , - N
) . - s 7 .
: - ' : N ¢
B . B o - - P . ,
< s . . M
. . - N Vo
. v ‘ . .. . v . .
1 oy’ .
. .
» - L ¢ - ~ r ‘
r . - . + 3 ) ’.
+ * ., . , a .
. . . . . .
| : : A : <
: Y , 1 P
" ) - % ;e
' o . ‘ Lo - ’o. « .
+ * A .
. - ) . N ) . - l; "
\

ERIC,  ~ .- e

. LY
o v Bl : . St




'Worklng Papefzﬁgt~§\~ Prepared by M1S7 E.E. Blggs ’

§§PEORTING PROFESSIONAL DOCUMENTS

’
’

Third Task Force Meeting ~ Final Project Proposals
in Mathematics for The Refined Development Plan of
The SEAMEC Regional Centre for’Education in Science

and ¥athematics. (P5/SCHS/TF/3) —

- Abstracts of relevant planned RECSAM ProaectS////
SEAI{EC ltember Count 1es Iiaths Status Reports

Wor‘gng Paper No. 1~ A Suggested Plan for
Adm¥nistration of Concurvent Projects TCE-1

~ang® TCi=~1 .by MNr, H.F. Fdhbannon

Worklng Paper No. 2 - Some Suggestlons on Plannlng
the Course by Dr. G. Hatthews.’

Working Paper No. 4 -~ Experlmental a;erial For X
Pripary Schogls in Ceylon - presented?by
Mr K R. Bklrlyagalu. . i

- y

"Working Paper No. 5 = Some Reactlonl’ahd Observations

to the Preliminary Reports of the Fr;mary Mathematics

'Plannlng Workshop by Dr. Jerry P. Bechgr.

» S

< w b
‘ ;

o . )

37 - 39

40 - 42
43 - 53

54 - 67

68 - 72




‘ . N B 3 . \«
- -7 : - . \ Ve . . . . . L]
. -16 - .. P5/SCMS/18
‘. - . ) * R . . <t . N
- SUPPORTING PROFESSIONAL DOCUMENT ~ 1 -

THIRD TASK FORCE MEETING
FINAL, PROJECT PROPOSALS IN -MATHEMATICS

Y
L1 . -

for

PS/SCMS/TR/3 . '

. “  THE REFINED DEVELOPMENT PLAN

.
Qf . s
) THE SEAMEC RECIONAL CENTRE
) for

. EDUCATION IN SCIENCE AND HMATHEMATICS

-

) GROUP_MEMBERS e
Prof. Dang Ding Ang (Chairman) Task Force-Member
: (Vietnam) Lo : : ,
Dr. Ruth H.K. Wong (Consultant) - Faculty of Education, @
(Malaysia) ) ‘ University of Malaya.
Dr. Geoffrey Matthews (Cgnsultant) Nuffield Junior = .
(United Kingdom) S . Mathsafrojeot. .
N an Kai Yau . (Support Membery Ministry of Edudation,
(Singapote) . ’ ‘ Singapore. : .’
Mr. Lim Bwe Jin ‘ (Rapporfuer)‘ * Malayan Teachers'
- (Malaysia) , College, Penang. )
LE -
o ¢
. < 1
' ' % , L4
Project Office, - ]
SEAMEC Interim Office, ¢ . . .
c/o Malayan' Teachers' College, . . .
, Penang, Malaysia. . e . May 16, 1968.

.
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- THIRD TASK FORCE MEETING.. L '

REPORT OF THE KATHEMATICS SUBJECT AREA GROUP

Discipline: * Mathemdtics ™

» Members: 1. Prof. Dang Dinh Ang (Chairman)
' (Vietnam) : . , . B
. 2. Prof. Ruth Wong - " . (Consultant)
. , . _ (Malaysia) ) ‘ . P
- 3. Dr. Gepoffrey Matthews (Consultant) . '
T > (U.x.) . ’ ‘ T
= 4. Mr. Lim Bwe Jin . - (Rapporteur) = . ST e
' (Malaysia) ~ L. '
5.\Mr. Chan Kai Yau T
> ' (Sipgapore) - L o "o
- . N . ' -
. Introduction: .
_ ‘Béfore going into the details of its recommehdatioqs
the Mathematics Group felt that it was important to Btress t .

following principles which should be borne in mind- a} every stidge
of planning and working.of the Regional Centre - especially the
planning stage. - - ‘ .

- /e . . r LN
While there is clBmour’all around us for .change’ (a
calmour which perhaps is_th /most loudly heard, in our present '
megtings) the maths group £41t that %here should not be ‘change ’
for change's sake. However, when we do recommend a change it
should be done with a clear knquledge and understanding of our . ?
, copntries’ n%eds, objectives and priorities. Purthermore® N
° these needs, ‘etc. should be evaluated before the details of our
) . courses and\projects are finalised. Towards this goal, perhaps =
the' Regional Centre could run a.preliminary course on.eValuatiqn>
whose participants ‘could return to their ‘own countries and evaluate " .
in turn the needs etc. and existing programmes and eventually o
materials produced by the Centre. ’ - Co

t,

' The maths group also felt very strongly that theré
.+ should be provision for the evaluation of thé Tollowing in member
Countries when the Regional Centre is in operation:e— .

i v -

3o

¢ - . . .
(a) the effectiventss and succoss of courses and
projects run by the Regional Centre. -*. .
- , ‘n “ . N .
- : (b) the extent to which objectives .of member .
. ' " countries are being achieved through courses '

and projects provided by ‘fhe Regional Centre.
an A ; . A

.,

26 .
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K

: ilnally, the greatest obstacle to the guccess of our
¢ . _Regional Centre may perhaps be the top-level policy makers ?
" member countries. To surmount this it was proposed that a
* conversion or "winning-over" crus be directed at these peoplé.
- . To this end it is 1mperat1ve that 4 seminar be arranged for fdp~
lével policy makers iIn maths and scidnce educatlon, head tea ers
- " and senior teathers.' . R

L o

s T

e ‘ ) - The followinyg pages contain our amended version of

Ps/scus/TF/3. ) . .
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. SUPPORTING PROFESSIONAL DOCUMENT - 1 (coft'd)

(p5/scus /T8/3 - fovised)

SUMMARY OF MATHEMATICS PROJECTS FOR/ THE RIGIONAL CENTRE

»

.
" -~

The refined mathematics projects proposed for the ) o
Development Plan of the Regidanl Centre include the following,' -~
I. .Master Phasing Plén for Mathematical Projects. :

L4 g ~
~ - M R . . -

- ¢-.
II. Training Projects . .
‘ M.T.1 Te®ching of New Mathematics (Primary Legpl)h‘“‘m -
o M.T.2 Teaching of New Mathematics (Secondary Level)

N III. - Research, Development and Evaluation Projects

’ ‘7 i ' . L
H.R.1 Curriculum Research and Programme Evaluaxlon.
(Primary Mathematics) :

. W g
. H.R.. 2 Curriculum Research and Programme Evaluation ‘
(Secondary Mathematics) “ . .o
N ' 7IV; _The'appointmant of the Head of the Mathematics ’ -

Department who is to superwime training and research.
.

v
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i

C - = A training course of 3 months duration for

a class of 24 to 30 vmuéwowvm:&m.. Food, ’ M

- lodging and laundry allowance to ‘be " mH&mHm@

from 36 (U.S.) per_ participants per month..

Qomparative study of mathematical syllabuses

and methods in the <@Hwo:m member oo::&HHom

and other advanced countries by a team of
experts (one from each member country) under’ -
tho Regional Director wou Mathematiocs mbw
formulation of an mxvmuwam:&mw syllabus.

. Prying out experimental syllabusés and
texts in the model school at the Regional

Centre znd in selected schools in &Sm

member countries.

(g
R

[

NOTE:

- p gbmemw:wmbmHzn PLAN FOR MATHEMATICAL PROJECTS
P . N i v _ First Year Second Year Third Year =" FourthYear Fifth Year
rogramme Quarters. Quarters Quarters " *Quarters Quarters
" Please¢ refer to - . a .
-~ P5/50H5Y9 Ist 2nd 3rd 4th [ 1st 2nd wum\bg " Tat 2nd 3rd 4th |1st 2nd 3rd 4th | 1st 2nd 3rd 4th
Tr. Prog, M.T.1 ¥ P € -C P mvzlmxA c P -C C c. |p © ¢ -C P C C C
Tr. m&am M.T.2 PP C C P C c C Pl- ¢C c n% P°C ¢C c P C C C
Res. &:Dev. R&D 1 & 2 | 8 S E E E° E E&R E&R N BTy T —
Sp. Sexrvices SS.1 PP P. M MM M M . ] M, M, K- ;
Code: P - . Planning & organisation for the¢ programme, N T - -~ Euw&wmm vHWJO&%vm textbooks for use in- -

the region, based on garlier experiments.

- ~ § single issue”of a low cost Regional
Mathematical Magaszine. To start with it
could be a wuarterly. From the third o
year onwards &Jm 2im should produce a ~3
monthly magazine or at least once in- -
every two months. ~

s

- - Méeting of experts (one from each member
country) to eyaluate the experimental
‘syllabus - and’ vwm: for the production of
proto-type &mk&doo#m.

>
Aruitoxt provided by Eic:

E

= X
This Master Phasing Plan is 0 an attempt to., —
meet the request for as detaile forecast of v
activities as possible, DBut it must be . N
emphasised that it is highly tentative. <.
1 >
[ M. . . - ’ [
\ ! . »
; i . .
- - II
m ’ . . N C
~ ) D o—
|
]
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YT (P5/SOMSSIR3 w fuvised) . - 7
AR e WORK SHEET FOR WRITING OUT REFINEMENTS -
] . . . FROJECTS /COURSES :

B

* FUNCTIONAL DIVISION:  TRAINKjG -

- 1. (a) CODE DESIGNATION AND NUMBER: . ° N o
™ .f- - H.T.1 ~ Pleass refer-to page 11 of Mathematics Report in
" P5/5CKS/9., — L N

o«
A

. (v) . TITLE: S : :
' ‘Téaching ofygNew Mathematics (Primary Level)

(c)” AIMS ANJ OBJECTIVES: &
- "1;?‘T6 improve participants understanding of the "new".
comtent and the "new" approach to teaching "primary",
o ) " mathematics, with special emphasis on the.contipuity
Y mathematics through the -study of its structure and
. P e i v

themes :

-

.
.

develop practical ideas for implementing ''new maths"

T
v - iﬁ\?rimary~schools of participating pou?tries.

v

-~

37 Praining of Key personnel from member.cbuntries in
" ' the content and teaching of new mathematics at the
primaby'level. After the course the participants
are expected to go back to their Tespective countries .
i -} and organise similar courses for other teachers in

* their countries.,

b

" . (a) DESCRIPTION OF PROJECT/COURSE: = : ‘ o

- -

- .. ... The.ahove should aim at providing the participants with
‘both the theoretical and practical knowledge in the modern
content and method of Primary School Mathematics. The
experiences gained in, the following programmes and methods

of teaching must be fully iutilised:~ : '

- Ie 1, The Nuffield Project : :
. 2., Minnesota School Mathematics & Science Project -
‘ 3. Use of didactic materials such as Cuisenaire Rods,
& —eeeen .- .. Dianes .and Sterns apparatus etc.
4. Appreaches to Mathg, such as discovery., |

AR

. . '. . . '.': . . '
" II. ?o encourage discussion of the -"'new" content and approach

among participants, especially concerning the value of
participating countries and the.way of adapting it to. ..,

L3

a

them: . ., .

v
»r
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- ‘ '

.(e) DETAILS OF PROJECT/COURSE ' L -
% .

“— « e . . . v

(1) conteny - _ .

l. -Materials\of the projects mentioned abové to be
studied critically agalnst the needs of countrles
concernéd.

2. Some education in the fopndatidhs of mathematics ~
including perhaps some idea. of the relationship of
set theory and numbers.

3. Seminars on fhe value of the above material.

3
® A

4. Practical experience

(ii) DURATION = g

3 months at 30 Hours a week - times a year - including -,

workshops, seminars and practical work.

« (iii) SPECIAL COSTS -

Please sece programme T.1 for detaxls.

U.S.%$54,800/~ per year.

Food, lodging .& laundry costs should be altered from
U.S5.%2,700 to U.S.8100 x 3 x 75 = U,S, 8§22, 500.

(iv) PHASING

1st 6‘wonths of first year — Planhing
NCXt 6 ceseevecesscocassss == 2 COURSES
« From Second year onwards, the first 3 months of .
each year will be spent in planning and selection of

{ part1C1pants and ‘the next 9 months will be used for

' . 3 courses each year. .

"
/

(v) BENEFITS

1. Mafhs content and methods of teachlng can be . .
gradually and smoothly madernized in the whole
. o region. * ’ h

2. Eventually there would beméredter'unfformity in
Mathematics'instruction in the whole region,

‘

- ” =

3. Commoﬁ"tralnlng 'Wwill lead to: more *regional . '
co-operation in research in the fleld. }\\\\\

\ - -

! - .
\

-

P
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-
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SUPPORTING PROFESSiONAL DOCUKENT - (cont*d) ‘ )

7

() SPECIAL INSTRUC:IONALJCOURSE MATERIALS AND EQUIPI-IENT NEEDED' -

(3)‘ INSTRUCTIONAL/COURSE MATERIALS ‘ g
. Books' and other ) For.costuplease see
learning materials ~ . .) programme MT.'PS/SCMS/9 . - N
: (ii) EQUIPMENT _— '
' A.fllm pr?gector ] ) For cost please see
Films ) prograrme MT.1l
Structural & other ) '
apparatus for teaching ) P5/SCMS/9
mathematics ).

(g) PARTICIPANTS:
(i)  QUALIFICATIONS

Promising teachers and lecturers, who have ‘at least
secondary school ‘maths and have taught mathematics
for 5 years and can be expected to go back to ‘their
s countries and conduct similar courses to thelr

own teachers. 2 . ) -

'Proficiendy in English Laﬁgqgge.

(11) -NUMBER

30 students per class.

+

(h) PROFESSIOLAL STAF‘F.

Two lecturers with experience in the teaching of new N .
. *mathematics gt Primary Level - one short term and
" the other long term. :
¢ .-
(1) SUPPORTING SERVICES ANS CO-ORDINATION WITH OTHER - FUNCTIONAL . . e
[ . DIVISION: . : BN . , A
4 . e — “ . ’ . s . .

(i) suppon*rmc'smvxczs"' R : .
- - : : (a) Admlnlstratlon Typlng '

Céuld be used for
M.T.2 as well., .

Clerk/Typlst

" . (b) Technical or
', g . Laboratory Personnel )
' Workshop Assistant )

» i

)

g R - . Office boy - ' g:
‘ )
)




- 24 - . .
- 24 e P5/sCs/18 -

3., 2
37 T, e

SUPPORTING PROFESSIONAL DOCUMENT - 1 (cont'd) .

4 -~ . 7

o (ii)-.CO~-ORDINATION -~ S
Regional Director for Mathematics working under
the Chief Regional Director will be responsible
for organising and co-ordinating all the -
mathematics programmes- in Training, Research,
Special Services and Information. He should .
also co-ordinate the research and training

progf%:;z;]at national levels,
(j) PLAN FOR EVALUATXON:

[ 4

. After returﬁlnoxgrom the regional centre pparticipants
- will participate in the conduct. of similar training
) . in their own countries and’ the carrying out of
- ’ individual research programmes at national level.
. They will also submit periodic reports of evaluation
N - to the regional centre for comparison and for further
- . improving £he programmes at the regional cenire and
; v in the member countries,

Gl
°
.
19
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SUPPORTING PROFESSIQLAL DOGUMENT - 1 (cont'd)

(PS/SCMS/TF/} - rev1sed) . , S .

wonxszmm FOR WRITING OUT REFINEMENTS
. ’ PROJECT/COURSES

*

£

FUNCTIONAL DIVISION: TRAINING
(2) CODE DESIGNATION AND NUMBER:

MT-Z\ Please refer to. page 12 of Matheﬁafics Report
in Ps/scrts/9.

iy

-

~, (b)" TITLE: - ‘ . . -

-
Teachiing of New Mathematics (Secondary Level) .

(c) AIMB AND OBJECPIVES:

l. To improve participdnts uniderstanding "of the "new"

content and the "new" approach to teaching
o "secondqry" mathematics, with special emphasis on
the continuity of mathematics through the study of

) its str'cture and theme.

O {
T .
2. To deve op practical ideas for implementing "new
maths" in primary schools of partlclpatlng L
. countr1 S. .

-

1n their own countries,

(d) DESCRIPTION OF PROJECT/COURSE:

. The course [should aim at providing the participants
with both ®hegretical and prattical knowledge in the modern
contert and ‘mgthod of Primary School Mathematics. The
experibnces'gaaned in the following programmes and methods

of teaching myst be fully ptilised:= s A B
1. The Sch%ol Mathematics Study Group (S.M.S.G.)
2. ‘The Illinois Experimental Programme )

3. The Sou1hampton Mathematics Projects' . -,
4. The Scottish Mathematics Project ’
5« The Midlands, Mathematics Project etc,

f

‘
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SUPPORTING PRQFESSIONAL DOCUMBNT - 1 (cont?d)

<. (e) DETAILS OF PROJECT/COURSE: =~ -
* (1) CONTENT L

- v

1. Materlals of the progects mentloned above %o be
studied critically against the needs of countries

—

concerned. '
. kX

24 The integration of CIaSSICal mathematlcs into
modern mathematlcs.

€

¢ . 3., Seminars on the value of the above material.
- 4. Practical experience.
(ii) DURATION _
3 months at 30 hours a week. <51

(iii) SPECIAL COSTS _
USSj4,800 per year. .l

v (iv) PHASING

1st 6 months of first year — -~ Planning

‘Next 6 eesesevecssvecsasse = = 2 COUrsSes
From Second Year onwards the first 3 months of
each year will be spent in planning and selectlon
of participants and the next 9 months will Be
used’' for 3 courses each year. , '%

——— r—— By -

' (v) BENEFLTS D Co

1. Maths content and methods of teaching can be
gradually and smopthly modernised in the whole
I‘Gglon. ,V’\ .

2. Eventually there would be greater uniformity in. \
Mathematics instruction in the whole region.
, — : N\
R \\\ 3. Commom training will lead to more regional
: co-operation in research in the field. \ ¢

(f) SPECTAL INSTRUCTIONAL[COURSE MATERTALS AND BQUIPYENT NEBDED:
(i) IFSTRUCTIONAL/COURSE MATERIALS ‘ : "

Books " )For oost please see -
and othef\@earnlng materials )Programme MT. 2 PS/SCMS/9
(ii) EQUIPMENT el

A filr o
"Fil;Sm)proaector For cost please,see

o - Structural & other apparatus ) Programme NT.2 P5/SCMS/9' '
for teaching mathematics ) . . .

35




',‘.<<’;

- ' T~"  + . P5/SCMS/18

(g) PARTICIPANTS:

. (1) QUALIFICATIONS

Fro-icing teachers and lecturers who have at
least a first“degree in maths and have been exposed to
nodern maths and can be expected to go back to their
countries and conduct similar courses to their own
.tedchers. : ' .

Proficiency in Enpiish ﬁanguage.

(ii) NUMBER

80. students per class,

(h) PROFESSIONAL STAFR:

-

Two lecturers with experience in the teaching of New .
Mathematics and familiar with secondary school mathematics; of
whom one should be a long term lectuger and the other a short

"term lecturer. These pérsons may be drawn from school
supervisors, lecturers in teacher training colleges and univer-
sity professors. . .

CO-ORIINATION WITH-OTHER FUNCTIONAL
DIVISIONS: - ] )
) > - ’C‘:\\Q o a *
(1) SUFFCRT®G SIRVICES -4
(a) Admin:strative Typin
Ilice boy -
Cle.k/Iypist -

(i) _SUPPORTING SERVICES AND

L}

Could bé used
for .
M.T.1 as well,
. 4

l(b) Tc hnical or iabdfatory
Personiel- Workshop
ot Assistant

(i1) CO-ORDINATION ' . .
v ‘ hd s [ . 1-"1","'.'- . .
Regional Director for Mathematics working under the’
Chief Regional Director will be responsible for .organiz-
ing and co—qrqinating all the,mathematics programmés in
Training, Research, Special Services and Information.
He should glso co-ordinate the research and trainiﬁ?

progranmes at national levels,

»

*

L] v,

N \
‘

© (j) PLANS FOR EVALUATION: " S~

e ’ - b »

§
v

" . After returning from the regional centre'participant§ wil
participate in the condutt of similar training in.their own :
countries and then carrying out of iﬁdividual'ﬁesearch pro~ -~
.grammes at national level. They will also submit .periodic reparts.
of -evaluation to the regianal.centre for comoarison -apd for - g
further improving the programmes. at the regiomal centre and in
‘the member countries. ., TR ’

-

.36 £
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o " SUPPORTING PROFESSIOMAL DOCUMENT - 1 (&g:t'd) : a
PA/SCHS/ 985 (Revised) Y L o
. WORKSHEET FOR WRITING OUT REFINENENTS .
PROJECTS /COURSES * . -
s

— , ‘ - ' o I
FUNCTIONAL DIVISION: RESEARCH DEVELOPMENT AND.EVALUATION _
(a) CODE DESIGNATION AND NUMBER: o : .
: : ¥.R.1 ' .

L)

(b) TITLE:
Currlculum Research and Programme Evaluation "
" (Primary Mathematics)
(c) AIMS AND OBJECTIVES: R

(1) Comparative study of mathematlcs syllabuses and
. methods of teachlng,

(2) Trylng out experlmental syllabuses and new methods
of 1nsfruct1on.

T (3) Maklng suutable recommendatlons on (1) and (2).

*

Lo () DESCRIPTION OF PROJECT/COURSE.

(I) Part101pants to take part.in workshop sessions to
. _‘;u—» study collected syllabuses and to sample the
e L .
tcaching methods. . .

. ?

2) Participants to draw up prgtotype syllabuses for .
p R\
) experiments,

‘ (3) Participants tc oonduct experlments éeparately in
é&f ) . their own countrics. '

"(4) Participants to ‘evaluate tHeso experiments as .
s ‘necessary and report to the Researgh Director for
Mathematics at regular 1ntervals.

(5) _Participants will help in 'the writing of prototype texts.
(e) DETAILS OF PROJECT/COURSE: ~

- (1) CONTENT ' , L , .

- (1) Emphasis on modern mathcmatics.

A - -

(2) Emphasis on practical mathemat1cs. .- Do e

(ii) DURATION

: 6 months followed by 2 hours of individual experiments
and then another 6, months of work together.

> - \

(111) SPECIAL COSTS . ' % ‘

oL e U.S.320,000/~ -
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SUPPORTING PROFuoSIONAL DOCUMFNT <1 (cont'd)

1.

[ 4

(iv)  PHASING e ' .
' + Planning 6 months (lst yoar) - in homefbguntﬁ$'
teamr work *6 months (lst year) -~ in Regional Centre
¢  cxperiments b ytars - inThome gountry
team work ¥6 months {end of 3rd Yr)- in“Regicdnal Centre
texts writing 2 ngrs (4th & 5th) - i} home country

. .-

(v) BEVEFITS i:, L

Prototype syllabuses and textbooks and useful and accéptable
to all partlcfbatlno countries.

(f) SPECIAL INSTRUCTIO: AL/COUBSV MATHEMATICS AND EQUIPLENL NEEDED

- ﬁ\\ (i) INSTRUCTIONAL/COURSE MATERIALS .

Teaching matcrials and syllabu°e£ of all partlclpatlng
countries,

b3

(i) EQUIPHKENT i
Nil. ' . o .

(g) RARTICIPANTS: - . ‘ ‘ ;/ )
= \i) QUALIFICATIONS

(1) Minimum of 5 years' teaching experience in the prlmary
o : schools and/or secondary schools.
K _ (8) Knowled:e of modern mathematics .
. : (3) Ability to do research work in Educatlon and write
teaching materials. )
(4) Proficiency in English Language.

. © (ii)|* NUEBER

2 per country

§

(h) PROFESSIONAD STAFF: i
(1) Reséarch Director for mathematics who is also the head

of thc mathematics department. A
) Rescarch Assistant

L3

ERVICES AND CO—ORDINATION WITH OTHER FUNCTIONAL DIVISION:

£i) SUPPOQTINC SERVIGES _ , ' _ Lo

-

- : (2) Mdministration Typing
Clork/TyplSt

(3) PLAN FOR. EVALUATION'
' Seminars and feedback from participating countrics.

ERIC ‘ 8

IText Providad by ERIC.
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SUPPORING PROFESSIONAL DOCUMENT -1 (cont'd) .t
(P5/SCMS/TF/3 - reV1sad)_ o ) -

. C o~ LU VPR ) -~ -
,

' WORKSHEET FOR WRITING OUT REFINEMENTS

PO PROJECT /COURSES

FUNCTIONAL DIVISION: .RESEARCH DEVELOPMENT AND EYALUATION ‘

(2) CODE DESIGNATION AND NUMBER: o

. M.R.2
-]
(b) TITLE: - .
Curriculum Research and Programme EVaIuatlon ,
(Secondary Mathematics) ' P

(c) AIMS AND OBJECTIVES:

(2)
(3)

'(l) Comparative study of mathematic; syllabuses and

methods of teaching.

Trying out experimental syllabuoes and new methods
of instruction.

Making suitable recommendations on (l) & (2)

‘

(d) DESCRIPTION OF PROJEQ;/COURSE' / .

. (e) DETAILS OF PROJPCT/COURSE e
( ) CONTENT .

-

’ \ -

(1)

(2)

- (3)

(4)

(5)

Participants to take part in workshop .sessions to
study collected syllabuses and to sample the
teaching methods. ) L
Participants to draw up prototype
cxperiments. N v
Participants to conduct cxperiments separately in
their own countries. .

Participants to evaluate thege experiments as
necessary and report to thevacsearch Director for
Mathematics at regular intervals.

Participants wills help in thoe writing. of protbtype
texts. . . ”

:

syllabuscs for

*
— -

(1
(2)

(ii) DURATION ) s p

Emphasis on modern mathematics. | K
Emphasis on practical mathematics. .

Same as in M.R.1 -,

'(111)SPECIAL COSTS . ., . - ‘/

Same as in M.R.1

-

35) . ‘ ‘ a -
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_sumgpﬁrlhc PROFES'SIOD‘AL DOCUMENT = ¥ (cont'd) e e
" (iv) PHASING-
' Same as'im M.B.1 )
© -~ (i) - BENEFITS
Same as in B.R.1 - - » -
;Xf) SPECIAL INSTRUCmIONAL/COURSE MATERIALS AND EQUIPHENT YEEDEﬂ‘
61) INS‘I‘RUC‘I‘IOI‘AL]COURSE MATERIALS . ;
Same people as. in M.R. 1 o IR ’
, (ii) EQUIPMENT ' o 3
o Fil
(g) PARTICIPANTS: -~ ; LA
: (i), QUALIFICATIONS oo ) )
N (1) Minimum of 5 years' teaching expericnce 4n - g
TR 3 the secondary schools, e . T
.~ (2) Knowledge of modern mathematics. o
R » {3) University graduate - mathemamcs .as a major B
- subject." \\;
'j . . {4) Ability to. d9 research work and write texts. - -
/ (5) Proflclcncy in English Language. :
(11) MBER i
. 2 per. country e

(h) PROFESuIOIvAL STAFF: - -

Same as 1n M R.1

) \
(i) SUPPORTING SERVICES AND CO-ORDINA‘I‘ION WITH OTHER F'UNCEIONAL

DIVISIONS: ..
(i)  SUPPORTING SERVICES ’
(2) Administratioen ) PR g T
: yplrxg . ‘Sgme. as in MyR.L
(b) Technical or : . A
. * - Laboratory Porsonnel ) T '
N o ¢ vt .
(id) * CO~ORDINATION . o ) :
* .- Same people as in M.R.‘} s D ) ., ° )
(3) PLAN FOR"EVALUATION: o . 4
o, : Same as in MeR.1 e v, )
) ‘ ’ . - , ' ‘ . e N . > .
. - . . 14003 e . B =
. Ty, ] ' ’ 2 \’
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SUPPORTING PROFESSIOKAL DOCﬁﬂENT -2

- : SEAMEC MEMBER COUNIRIES MATHS STATUS REPORTS '
- - - - -

-

-y RN Participants from different countries were regquested
to give an account cf the present status ¢f Primary Mathematics in
- échools. and also in planning that has been done to 1ntroduce “new

, 1dé§é" in teaching.. S
o _ .o v :
INDONESIA: Teachers in mathematics are aware. of, the modern

(Mr. R. Hikmat) idéas, but still we do. not have the ghance to
. . . run a pilot project. Iwen teachers m&; are
‘ x .ot - familiar with modern mathematics do no¥ introduce
) o them in schools. Within the "S-year plan in 1969,
.. . the operation will be like this: The experts -
in modern mathematics and those teachers will
~ get feedback on facts from school officials who
are expert experienced teachers and.administra- .
' tors.” They will discuss.the various problems
= \\\ " we face.and to have some concliisions and a
. concept on mathematics,®and basing on this
AN concept we will try to have manuals and guides.
" Within 5 years .we, hope .to have, those .guides
( ready and then intl974 to intraduce them to all .
*. , schaools in Indonesia. .Bven in the Teachers.! -
T ‘ Tra1n1ng Colleses and Universities this has -not
. becn, introduced yet, although we have experts
. .o who have studied 4broad and obtained modern
A ideas from U.S.A., Australia, Germany, Japan

i ‘ - and so0 on. - Bach year the Task Force Members of -

c the Study Group will meet together and discuss
;o = what problems we are fa01ng. These group members
: are a mixture of jurior high school teachers,
/ senlor.hlgh sehocl teachers and univérsity
J*‘p ) lecturers as well as administrators. At the
; I presemt time the lower grades, i.e, lst, 2nd %
: P 3rd grades, we are using as medium df"
o instructions and mother tongues and then starting
: in 3rd grade we usc Indonésian Language and -
oL -" therefore before we start the modern ideas of
mathematics, we have to face flrst the problems
of languages. . -

. . -Bxposure of partlclpants to modern approaches,

- : ) gontent and- technlques of mathematios teaching.

\ - o should be done with sensitivity for the ’

’ o « appropristness to the region of the. materials

*  examined and to the problems and limitations with -
which partlclpants must deal in théir own
countrles. :

.
“ v ,
A P Y
A -
. .
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SUPPORTING PROFESSIONAL DOGUKENT — 2(ccntid) ' ‘ T

MALAYSTA© .+ ' . T . : .
Enche-Baharin -—%he- HInisf?y cf Educatlon is planninp a prOJect
Sﬁamsuddln) . callcd’"Speclgl ProJect In Primary Maths and

. Sc‘cnce" this ye?r. Thb objective is to upgrade
the teachlnp standard of Maths anrd Science in
, ‘the rural schodls.- The method is by providing
. Instruction Sheets br Ghide, Sheets to the schools
conccrned. In the productlon of the guide sheets
attempts are made to introduce new concepts’ and .
) new approaches. Key pers onnel will involve in .
. ' workshops and in turn conduct workshops on how to’

use the guide shcets. Implemcntatlon on a2 small
scale will commence,at beglnnlng of 1970, -

L . .

The now gathematics is included in the syllabus '

bf the fgachcr Tralnlng College (1n Penang) and "~ "’ '

? een discussed ei‘ther at Miss Bi tos
(as well as workshops and in-services

¢ld by the Federal Inspectorate) or at -

out the various projects that are belng '
out in forclgn countries,

orkshop
courses
talks
carri

- Y

Our reason for not adopting or changing to the °

. * so called new or mode?n mathematics hurrled%y is
: becausc we have not yet pgot over some of the
- . major aspects of teashine the s ubgcct such as’ .
© teachins attitudes and tcaching methods of =~ P
S teachers,_

—_—

o
_ Then thcrc;@mc also thé problems of getting LT
‘ suitable key personnel who can conduct in-service
. . courses successfully in exposing not only the .
> . content but also the tcachlng technique ‘of the .
modern mathematics.

¢, .

B

‘

As far as sétondary mathcmatics is concerned the
-Malaysfan Ministry of Education is starting a

" <. . pilot schemc 1nV01V1n@ 25 schools in 1970 to .
- introduce a Modern Mathematjcs Syllabus in ‘the
. first three years of the secondary school, | g
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PHILIPPINES . ' The Mathematics 1mpr67emcnt programme in the _. -,
- (¥r. Efrain E. _ Philippines started informally, that is, ag o
’ Abracia) enr'ichment programme done by a few teache “
- . who had some understanding, in 1962, -This

= . enrichment programme continued until 1965, =

. . ' with an increase in #he number of partlclpatln° )

. ' teachers each year. ..,

By the end of.the school year 1964~1965, g e

clamour for. curriculum guides in the new mathss
: . _ for the ‘elementary school causéd the holding
of the 1st elementary maths curriculum develop~—
i ment workshop in the summer of 1965. The _ T
~ original Grades I - IV guides were iried out - - ,
- - by selected teachers whose feedback reports
‘ ‘gave directions to the revision work that was
done on the guides’in the summer of 1966.
This second currlculum workshop also produced
. .the Grades V ang. VI guides injelementdry
: ) : mathematics., These were tried out in the ' .
L schools where thg Grades I - IV. guides wgre
firgt used. U81ng the fecdback reports from
_ - the teachers,.these guides, were revised in- 1968 .
[ e and the,revised guides are now being dissemi~
) © nated to all schools, Each curriculum workshop
-~ WAS partlclpaigd in by science and maths

£ J . superv1sors, math teachers.and maths Peace
’ v Corps voluntcers.
{
.. " +. Relative to the training of teachers, in-service

education programmes in the school divisions

are boing carried on, and’'the approach which ,

we are -erfcouraging is the formation of study

groups (toachchvon one grade at a time) which

méet regularly until they have satisfactorily

studied 'elementary mathematics for. the grade o

T and have become well aoqualnted with the .

' teachors’ guide in elementary maths for their

.grade. Another approach ‘that is very acceptable
is the 5-6 week elementary maths institutes
conducted in the school divisions utiliging the
servicgs of Peace Corps voluntegrs in maths.

-

-1

On the other hand, the BPS is trylng to
influence teacher-ﬂralnlng 1nst1tutzons towards
- updating the mathematics preparatloh prqgrammes
‘ L of prospectlvc teachers,
. ' . ) Tho above discussions point out that she
' , . ’ Philjppines is ,using a three-pronged. approach-

. to. ‘the improvement of’ the mathematics  ° .o
¢ . * instructional offerlng in the public elementary N
Q . . '’ schools. . . ‘

3 . - .
.43 ‘ ’ !
. . ¥ L
N . R .
- . “ . ‘e
. s
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SUPPORTING PRO“EBSIOI\.AL DOCUMENT.—~ 2 -(cont™ d) R L
SINGAPORE ; Pre-Service and In-Service courses in both

(Mr. Hong Hop, Slng) new methods of mathematics teaching &nd
content are being conductedlln th'e Tuaohers
Training College. .

' ’ /——h,—\""

N The new:teachlng approach is be1ng trléi'out
2 . in some scHools at the lower prlmary’level.',
- b . pupals of” one secondary school will be sitting- ol
_ " for the Cambridge Oversea School Certificate
T, Y Hathcmatlcs Syllabus ¢ exam;natlon this year. U .

-

TPHATLAND ., We atart 1mprov£ng maths programme in 1966 by \

(Mirs. Chaweewan hclding 1n—oervzce programme for maths

Mahatap) ‘ supervisors ‘and maths head section’teachers
i - . .- of public schools in Bangkok and Dhonburi -

. N project, orienting them of new contents and
method of Primary School Maths. After that
supervisors and.teachersihave been trying out
some concepts in some certaln grades. In
1968, the Departient decided™to have modern
e maths in all 30 public schools in Bangkok and -
v S ‘Dhonburi for Kindergarten, grade I and grade

N ’ II, after we worked hard on preparing' materials

T ; such as lessoh plans; teacher guldes, work—
R .. book and conducted 3 in-service programmes for
- ) : improving teaching maths. This year, we organise
' and conduct courses for III grade. and IV grade
tcachers for the next 'year programme. We

Joa expect'%he .modern maths teaching can be
, - ' gradually and.smoothly madernised in the whole .
o country withih 1974 through VII grades. o
' However at present, -traditional books have : ™
ot ’ . been replaced by-riew one3 only for 1st grade.’ .
* Materials of the projects’ ment4ioned above WO?ld
- "remaln the, same except, couﬁse of study., : -~ .
VIETNAM - ) Modern mathematics id not nqy tb.many_of us in
(Mr.. Nguyen Quy Asian ‘countries. " Unfortunately due to present
Borig) - unusual situation in Vietnam where the war is

going on,’ médern math§ is being thought of :

" rather than taught. Nevertheless, since 1962,
o ' we have achieved some improvements in the
teaching of primary maths. Workshops have been

- ' _organised in the Saigon In-Service Education R
X " Centr¢ and all elementary teacher training ;
institutions to up-to-date primary maths . - . -

.teaching in order to relate it to the real-
life situation of children. In 1966, with the _ '
help of AID, 14,000,000 new text—books in R
. primary school, ingluding primary maths, were =
o ’ written, printed, and distribujed to primary
: schools throughout the country’

. “
’ é o
%

‘4‘i . | -
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VIETNAM -~ - It is hoped that the RECSAM Instltute,
. " » sponsored by -SEAMEC,-as well as_experiences
’ - -learned from other Asian member-countries, :
. ) will provide Vietnam with new'ideas and
‘ ) . competent staff to start its modern maths
- - teaching at the primary level., = . -

CEYLON * We stared to re-organise Prim&r§ School Maths

‘ . (¥r. K. R, " about a year ago and -have done something for

\ Eklrlyagala) primary schools _.on ‘the advice of Dr.. Iatthews.
We tried out various activities hy ge%tlnn one
"group of four‘doing something -else.’ Gradnally
we were able to have about 8 groups doing 6
different activities in a class - this wds 'in
.a pre-pllot school.

N ‘ A.team has been sef up to wrlte up some materlal
- . for trial by primary teachers. Four uhits.
‘ . were .sent out to about 5 schools. The teachers A
* . who tried out these units-met uspt a feedback
session. We are happy to report that the .
- teachers liked thos¢, . units which we had written.

*The writing team would go on ‘'n ¢hls'manner
’ * building up several urnits Qf workn In the ., -
.meantime a seleccted set of'Teacher Teglnlng A
College lecturers are trying ou” somddof the ¢
- N new ideas in Grades 3~5. They would send in
~ their experlences to the writing team.

-t B ' e expect $o devoté about 4 to°'5 yedfs of Wb
' . of this nature before we decide on a .new maths
. currlculum for the prlmary schools, .

- S »
.

* - At present only Arlthmetlc is bclng taught up
) .to grade 5.’
o (Grade I children are 5 year old)

The Grades 6-10 project was started in 1961.

) o ? ‘ ., At the moment the new curriculum is ready and .
g . is used in all schools, up to Grade 8. The )
) -y K grades 9 and 10 guides gre-being prepared.

e By the end of 1972 all grades (6-10) would be
' o i “doing the new curriculum and hope to change
the School Certificate Examination Paper in
Mathematics to meet the new curriculum,
. . g ) .

v -
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A Suggested Plar for Administration of Concurrent Projects
, {.. ' + * TCE-1 and TCM-I' e RPN
- . ' by Mf. BE.F, Foncannon -~ Consultant o

-t .
The chart illustrates a means by which several gains can be
made by joint planning of courses PCE-1 ‘(Elementary school Science).
It is based on the fact that many of the elements in both courses
. are similar, and that economies of time and staff can be achieved
through c%gbination of the two groups of participants. A greater =~ =
advanfage ‘is that. this procedure]will help to impress upon the -
participants that elementary school science and mathematics are not
- : descrete subjects but are clossly related in‘may ways. ¥
e

. ' Following are comments on the numbered sectors of the chart:

\
Working Paper No. 1 - .

Preo

v . : . . 1 - Orientation’
Much, if notrall, of the Orientation part of the
! piogramme will be more effective if 4t is carried out
.. } jointly. For example, an important’ topic will be the
exchange of information about current practices and
problems in ghe various countries of "the region. Many -
of these problems and practices are common for science
and mathematics in the individual Sountries, and much
will be gained by discussing them together.

II ~ IV - Special Lectures and Discussions

Most of the special lectures and discussions will be
gonducted,separately for the participants in the fwo
groups, since they generally will apply specificplly
' to either science or mathematics. For the most part,
these discussions will follow lectures or demonstrations
by consultants from outside the region who will be
 availahle for only a short time. An example might be i

; - a lecturer from U.K., provided by CREDO, who might -:

B present .information on elementary school mathematics
developments in that country. Another might be a
specialist on evaluation of U.S. elementary science

. . curricula, Yoaned for a week by the US/AID - India

~Scignce Education Program. Discussions of new .
)  ‘curricula; not dealt with in III and V would be held
: ‘ “during this time. o
. . .

<

R
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Yorking Paper No. 1

haet el

»

! IIT ~ V ~ Practical Work ~ Curriculum and Teaching Materials

* . ¢ This activity would be the "core" of both courses and
v would be carried out-primarily, in the laboratory, the
shep, and the demonstration schooljl It’probably would
occvpy one-half of each day, .7« scienoe in the forenoon
and mathematics in the afternoon. Under the &lose super-—
vision of th® Course Director and the regional instructors,
partigipants would actually be engazed in (1) the adapta-
" tion of sample units from U.S. or U.X., other curricula
and (2) the development of experimentel teaching units
(;ncluding eqguipment) de novo. Concentration would be
on two or three leading U.S. or U.X. curricula. The
purpose of ‘this sector of the course is to give the
. barticipants solid" and thraugh  experience in the technie
- % es of adaptation and development of instructional .
paterials, including the design and fabrication of teaching
iids. Included will be production of film strips, film
o oops, overlays, etc: An objective is to provide a broad
background of technical expertise for the participants so
¥hat, they can give effective leadergpip to projects for the
' development qor adaptation of ‘curricular and ‘instructional
materials in their own countries, . K
IV - Joint Seminars will consit of combined discussiops of topics
of common interest to participants of both courses,' gonti-~.
nuing throughout the duration of the project. They will be
led, as appropriaté, by the Course Directors, the instructors
or by tonsultants, both from within and from outside the
regicn. .Examples are: (1) modern developments in learning
theory as they apply to elehientary school science and maths,
(2)- special problems in curricular innovation, eig. attitudes
- of faculty, ‘administrators, and the seneral public, (3) -
comparison of basic o®jectives of science and maths teaching
s at the elementary sehool-level, e.%. for facts or basic skills
only,: for the mestery of science or maths "concepts", or for
the development of proficiency in intellectual "processes."
. The principal purpoge of this series of seminars.will be to -
fbroaden the perspectives of the participants in their views
of "the place and function of elementary school science and
mathematics 2s a part of education as a whole beyond the .
day-to~day classroom experiecnee. Co

4

v

17 . , -

-
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Working Papcer No.

4 months )

I1 - Mathematics Special lectures and dlscussrons

I-. Joutsidé donsultants)
Orientation . Q\u/‘”
Mathematics 111 - Practlcal Work Curriculum and Teachlng ’
and  Materials ‘ ,

o . ¥
Science Iv ~-Joint - (i) Psychological & Phllosophlcal

’ " . Sessions Topics

(ii) Praining of teachers (pre-service
.and in-service) 5t

Co (1ii). Bvaluation -

V - Science Practical Work Currlculum & Teq&ﬁlng
Materials’ - -

VI - ScienEe Special lectures & discussions
(outside consultants) .

.
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3.

4.

.5.

Working Paper No. 2

———

. Some Suggéstions on Planning the Course o .
(by Dr. G. Matthews - Consultant)

»
L

The course $0 be planned for 3 months or. Four-months instead. .
of -6 months, courses éf 6 weeks duration also been found to
_be qﬁ{sctlve. N ' v

There should be time spent on evaluation and comparison of
projects. Quite a lot can be achkeved if-the participants*
did some reading beforehand and -also after the course.

‘The course should be 1ntegrated as far as possible w1th the

. - Primary Science Course c.g. in areas of psychology.

The background of participants should also be considered and
whatever the background was, it is preferable to sta&t by
d01ng something and with a minimum of lectures.

As a possibility experlence gained in Ceylon where theg
started in the individual check-ups and work their way up

to small groups and classes, in between distussing rationale
and psychology and then discuss how to plan first of all a
unit of work and1then a complete cqurse,

" Regarding staffing - it would bé no good -planning a—
detailed superb course and having no oné to run it.

e

————
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Yorking Paper No. 2

v . .
k]

- Suggestions® on tha Teaching of Moder Mathematics .
by Dr., Gv Matthews — Consultant

! .

° , Refoimtié neceded in both content and method. TI% is
recognised that, Hinistries will be reluctant " to change .syllabus

. and “exams quickly and. rightly so, as the new» techniques must he .

tested., A very limited amount can be done in simply t;king the.
- existing syllabus =nd meking. it more abtractive by’ exposing the
children to more pra~$ical work. But fundamentaly. the fault of
of the 'old' is that it r06e8 at the Wrong speed and in the wrong
order (apaq§~from heing partially obsolete); the understanding -
of the children takes second place to a tradition followed by
« age rather “than reason.. It is therefore absolutely vital tJ make .
+ the participants au.re thé%'conten; and method must go hand~in~
- . hand, and 2 very gradugl rtake-over mhst be mgde in both at the
Same time, The objcct of e course is to imbue the participants
with a missionary spirit so that they will returm to their <
céuptries willing and able to iniluence botH teacher training . -
* and curriculum development slowly but surely igﬁéhé direction
of progress and sanity. - r B

<

Y

Y
-

; . ‘ . . - . )
* The chaprt on’pa@e 42 is an attempt to classify and

)_ parfially order- the various concgpts acquired by the children
on their way tc the unlersianding of*number and‘spatial relations.,.
« ¥y : &
T, ) ) » o { > . ) )
- - . A% 3% hgred net only on experimental work done by the
' , Nuffield Projcct in Ivierpining o suitable mathematics course for

- children from five %5 5l.:.c, but also in psychological research
work carried out in comizotiosn vWivh the theory of knowledge by
Piagets school .. frpavy, © : -

-

- The chart is only 2 guide and requires careful
interpretation, but the idea it represente could well form a .
basis for progression in +the course, For cxample, the participants

- _ might start by "chieck-ups” on individual children in 2 particular
concept and then diséusz ang heve lectures on how this fits into

~the general framework, In this way, the participants would ,
themselves learn unchirusively about mathematical topics such as
~ equivalence relations, and isometrics. . \ :

£
AT t . ta

.

'
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Sets and Relations
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.Mapping
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FLOW CHART OF RATHEMATYCAL CONCFPTS ACQIRED 7Y PRIMnRV C“ILDREN
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.symbols
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g . WorkinZ Paper No.3.

*

PRIMARY MATH%IATIGS PLANNING WORKSHOP . >
< . M ’ ) v %
VORKING PAPER FOR DISCUSSION - grepared by Miss E.BE. Biggs,
Department of Education
and Science,
London, -«
o , -member of RECSAM International
. . . . g Advisory Councilw. .
Based on my ten years"of experience of teacher tfaining ' .g
_courses in Mathematics, the follow1ng points have been found to be |
rathdr important:- . v N L e e

*

. e ! .
-« ~ ————— -

-

N K

1. We have foiind it advisable to concentrate on_ change of teachlng
methods before change of content. The shlft to active ledrning .,
- i.c. to provide childrdn with opportunltles to investigate
mathematical situations and problems rather than to .instruct them
is a difficult ohe for ‘teachers, even in traditional arithmetic.

Gradually we have introduced new ideas, as tcaohers
gained confidence. in the new classroom situation ip which
children arc working in groups whenever as new topic (1n

« athematics or science) is"introduced, - . . -

se N

‘i2. The most Suwecessful courses have provided teachers with
- opportunities tc try experiments in the classroom during the , -
courses. [The pattern one week ~ one wecek in classroom i.e.
N .. alternate course work and classroom work has becen successful
. as this enables’ teaohers to cxpcriment, to bring back pupils'!

work for discussion and to replan the work.

‘ v
1]

3. Before teachers gain confidence in this way of'working they need
. , extensive experience of learning mathematics by discovery
themsclves. Our courses have always provided such opportunltles :
(sep the latest course papers which I attach)
4. ,Teachers also need opportunltles to plan work with their
colleagues.‘ FPor this rcason the mathematics courses we alwyas

~

* cover ghe age range 5 to 16. Subsequently we give teachers
. ) opportunities to work with those who teach similar age ranges
- but it is 1mportant“%hat they first appr901atc the development
of a mathematical topic over a wide age range. In-this way . \i
we help our teachers tc make thelr .own scheme of work. -
A . . :
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MIDDLE SCHOOL MATI{EM.ATICS .

Wbrklng Paper No. 3 _ - >

1 - . ‘ ~
. -

SUGGESTED COURSE BASED ON TCH-1 ANQ\TCM-Z

The establlshment of mlddle schools may solve some.of

the problems of primary schoel mathemeticsaon the one hand and may
help to extend good classroom practice to older pupils on«thgéother

hand.

the initial stage whenever® a new top1c is introduced, gives pupils

@n

" an

skills 'than in any other f1e1d. ) c

®

intense and sometimos lasting inteérest in the subJect as well as
understan@;mg of concepts.

+

I have used the term investigation because this has a -

W1der connotation’than practical work. This includes looking for
patterns -and relatlons in very varied situation. . Awareness of the
mathematlcal potential of the natural and man-made enV1ronment, and
the ability to generalise and abstract, are most important achieve-
*ments for the pupil. ~But we must not forget that .the skills are “*
still important. On the whole teachers requlred more help w1th the

’,

.". Before I conside content let me make several 1mportant

points. These ooncern the nature of investigation. Theie is a.
good deal oﬁ mlsunderstandlng abeut pract1ca1 work.

1,

2.

.

3.

.\

4.?

It does not mean running. about with a measuring tape or trundie’

vheel "measuring" a room over and over aga1n at various stages

of the pupll's life,

Practlcal work Of this. nature is t1me-consum1ng and the teacher
_needs 0 have, a very clear mathematical purpose .for every

act1v1ty undertaken. . .
Moreoygr,,one piece of practical work can often be the starting
point for a variety of mathematical ideas, provided the teacher

- has the mathematical imagination to appreciate this.

. 3 : ‘
Certain ideas are s8™¥mportant that pupils need to' meet them .
over and, over again, eagh timé at a more demanding level and
in a different context.4 Normally one discovery #€ not enoughe.
Thi's means that, w;thln a flexible framewop¥ which allows
pupils to make their 6wn investigations a to,.pursue their
own ideas, we necd to _structure the mathem ics _we want them
ko learn. This 1mplles that we need to'have any ideas

ava11ab1e and also that we need to know.our subject matter. °
This does not mean, of course, that we should know the answer
to every questlon our pupils ask. This would rob the work of
its spontaneity and "of the particular relationship
established between peagher and child when investigating a
common problem to which nefther knows the answer." (Prof. D.
Hawklns) .

4

There is: nc doubt that learnlng mathematics by investi ation,

-
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1, Arithmetic is should not be dealt with in isolation)

1.

Content

K]

. SUPPORTING PROFESSIONAL DOCUMENT ~ 5 (tonttd) °

E Wdfking Pape; ¥o. 3 :

[
v

’ ‘ .~.'

. 5. Al1 th3s«im§ff§althéf£€éd;to stafr every middle school {and

large primary schools for-that matter):ﬁiih at least one
teacher with ainterest and knowledge of mathematics, e.g,
teacher ‘who took mathematics as” a main, subject at a college ,
of education or one who took a' supplementary poufse‘later{

-

Al

. Here is my summary.

‘ Much .of the work ét,present c¢overed in primary schools has a

. knowledge should i

.Number up to lOﬁ

bearing.on arithmetie although teachers do not always reaiisa
this. The period 8~1Q;years is usually the ti e, when a ¢hild
meets problems which involve increasingly cbm;gacated written
calculations, This is the stage when he will come across
problems which require techniques of long multiplication and
long division for efficient solution. But he must- have .°
safficient oral ‘humbper knowledge before he is required to do

written calculations of this nature. His first methods will: .

normally involve rel éatéd'additiqn'ortsubtractibn. Teachers!
questions 'will help him to refine "these methods. His number
lude:- o ) :

» 1 4

-~ . -

¥
7

5+43=8,3%+5« 3y 8 =3 =3,-8 ~ 3-5, Extended to 20:
9 +6'=15 6492115 15% 69, 15 -9 = 6 o
The addition facts imply a + b = b + a and this should be

._eXplicit and operational.

. 9 + 7. = 1,6,“19 + 7.= 26, ctec, 87 + 9 = 96’ ‘ . -

"10" facfs i.e. patterns Buch as 10 + 5 = 15, 5.+ 10 = 15,
M0 + 7 =17, 7 +10 = 17 ete. .~ - e

>

»

"Number line" facts.

96 ~ 9
98 -7

87, 86 -9 =17 ete. *

Y
’

89, 86 ~ 7 =179 etc, -+ - . .

-Children ‘can discover:these Facts from a number line but the
" facts should be.learnt. ‘ © ’

‘

L)
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® ': 'Woriing Paﬁq? No. 3 ., ! T
Multiplication facts - o > . / .
, Tx6=6xT7 =\42. This implied 2 x b = b x a and” as before this
ghould be operational. ot .

v oo . .
g x 10 = 90, 10°% 9 = 90, 17 x 10 = 10 x'17 = 170 etcy These ' o
facts “are particplarly important when it comes to long multiplication
and long division. . Therquestion should frequently be asked: Why
does these products #nd i R (The response should be because’
therz are no units, thes tens.) . . )

. ° Multipligation and Divisign 'Tables - S
"It jisa great 'advantege for phildren to know thesg except for sdme
. children who find it such a .labour to learn the entire number facts
~ they are 'put off mathematics ever! . In this event it is far
. better to let them make a complete multiplication table and use it
for those facts ' they do not know. MNevertheless there are various
.ways in which we can help children tlo learn the tables.r For example
" taking a ceiling such és 24 and 1eafning‘a11 number facts (plus
and minus as well as maltiplication and division from 1 - 24, then
raising the ceiling to,36 etc. has been found useful by many
" ° teachers). Knowledge o6f long multiplication and long division .
- implied a knowledge of:- ' ) :

4

. 1. The comiutative laws, .
2. The associative laws (e.g. 2+ 13+8=2"+ 8 +'13 =23)
3., The distributive law (e.g. 57 x 2§7= 57 x 20 + 57 x 9)

v These laws should be made explicit at tHis stage. |

Long multiplication *? . T . '

Consider the example: how many'éilss'are theée in a classroom with
37 tiles one way and 36 the other way? T )

-

X o ‘ ¢ Recorded (1) . Recorded (2)
. ‘ 10 .10 10 +7 360 10 times 36 -
Second’ , ‘ 360 10 times 37 .-
effort36.360 360 360 +  .360 10 times . . 1080 30 times g
) . L 252 7_times . 252 T times S
: . 1332 37 times " 1332 : '

9]

“7Tx36=T7Tx30+7x6

%

Y

P
v > .
.
. ) .

v .
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Working Paper NO.X3
First effort . | - i . .
30 x30 =900, 7x§ =42, total 942, The picture showed that this' '
was' wrong (but thiS¥an lead to an efficient solution)

-
-

. A diagram hill_;how this, S

- Second effort : _% . ‘
The room was theh divided into 3 strips of 10 and a stfip,of Te -
This was eventually recorded by thé children themselvis, in the

- traditional way. Variety of method: are<to be encouraged but
every child should have one efficient method and should practise .
this, T

Division

A man weighs 300 1lbs., How many stqpeé and pounds is thig?

First 1b. . — Second 306’\

method 300 . method 280" - .
140 ‘* 10 stones - - 20 20 stones
160 N 14 -, « 1 ®tone .
140 10 stonew ~ . "6 1b 21 stones.
20 . r’. - . X
14 1 stone, -

-~

6 1b. 21 stones

‘e
< ~

-

Practice is essential. From time to time teachers need Yo give
a piece of practice and to ask thé pupils to write a pgoblem.

(story sum) to fit the practice to see if the pupils understand
" when to use the- operation. S - )

»

¥ N , ¢

Notation : s . ’ ] '

The use of Dienes's multi-base arithmetic blocks giveééthe best
instruction®if it is desired %o intro@&%g this topic at 7 or 8

years, Otherwise the binary system cel be Jintroduced using - . .
kitchen weights' or structural material be;qéén the _ages-of 8 - 10 .
years.' The pattern i$ easily recognised. Praéticp with the )
abacus using different bases’ (perhaps’ playing. a.dice.game) will
give 2 or 3 children the experience tﬁeyaneed. \May.children. .
profit.f&om practice in the 4 operations using b?ass other -than S
10, Normally this is given at the age of 9 or 10. This practice -
shHould make hétation explicit, especially when’ children realise .
the need to invent new symbols for base 12 ét¢; The notation

’

.8hould emerge -at this stage.. - ) v , A
., 10000 - 1000 100 . 10 1. e

103" J10% . g

.104
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* . : ¢ . R ’ .
, -. Extension of \\ber system *  * : . . . .

\

An 1dea of‘ﬂe01mals will be ?1ven in the lower Jun1or stage with

’ our new mOney system, - . T .
' FRACTIONS .o . -
S %s, 7Sy and 4s w111 still be needed in everyday llfe.' Fractions W111'

first be met s rational numbers when the question is asked: TDoes

the comutative law apply to division? Slmllarly negatlve numbers .

will first arise when a *hegative nunber line is introduced. (This

m1ght first He introduced »ith its pumbers in a Qifferent eolours.

from numbers on the pos1t1ve numbér line), The' quéstion of nega§1ve

" ) .nhumbers often arises when granhs are drawn e.g. graphs of the |,

' ) m11t1p11cat10n tables or the squares when children ask, "what happens
next?" . The "application" of the commutat;ve law to subtractlon also
leads to the 1nﬁroduction of negatlve numbers. . .- i e

v

"3, Measuring - . ‘ )

1 ) - . . .
need for equal unlts, standard un1%s 1n length, weight (and dens1ty)

‘time (and rate), volume, area.

L ) -

- Ny

The relation between one wunit and another. Estlmatlon and
approximation avorovriate ‘to the situation, The idea of "betueeness. "

Yetric measures will need to be introduced side by side wnth Co T
imperia measures (1ittle conversion if any will.be necessary) -
Because of the difficulty .of some of the measures, ‘a lengthy period

' with arbltrary units at infant and loweg/]unlor stage will be very -
\ " helpful. C€ertain important topics will arise at dlfferent levels:
e.g. the circumference/diameter rela fonship of a clrcle, Various

integrating topics are common to 21l aspects. of measurement. ]
. . - 2 ®

~

. Comparisqn (subtraction{and division) e - - . 3
-, Inequalities and ordering., Equiv#lence - - ) -
. M ) : A 3, ' o .,
! . Approximation .o - ] . \
: > . VR4 e ’ . ! .r’j
. Conservation - 2 . , : ' .
) _Operations ' - -
’ ’

“Ratio and proportion.

Relations . Lo . .
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.

Limits . - ‘ ) : i

-

", -

his tonic ‘can be followed through)

4, Statistics and mrobability

Sets (®ut onif if 't

‘ ~ - : 4
LA Statistics . '

.. .
"1.‘ . . 1
These subjects have alrbady been introduced into orimery .
schools and graphical renresentation of varidus kinds is now common.

Not enough attontion has been paid to the ordering of information,

" This may well be hecause ;
in the sarlier stages (for example PIAGET seriation). Children

- soon oegin to look for opnortunities of ordering once they have
had experience of this, {For example, order* containers in-as
many ways as you can). From 10 ~ 12 or so'pupils will order

Cinformgtion, Eroup it and also avsreciate the efféct of taking

. 2 larger and large sample (e.g. the weights of children in one
2ge group in all schools in Hott inghanm, The "children were able
to recognise ‘the pattern which emerged), Older pupils (possibly .
11 -+ 13) will ve abie to find the relationships between 2 .

variables, €.g. using a cattergram of height and reach in gnswer
to_the question "Are You a square?! )
~ s \“—

—

3

A" knowledge of the m2ar and mode and the relevance‘gf each., '(This

may be introduced through megsurement,* e.g. Find the length of

your agverage pace), For Zsome “pupils 2 cunulative graph will )

. have interdst and relevance, e.g. How many of this sample have
weights less than 50 kg.? Yhat is the median value? ’

-

(s

-

Probabilitx o . R :

.

‘ . Experiepges such «2s coin tossing, drawing cards from a pack,
Spinning a toy, throwing 1 di€, 2 dice, etc., leading to ideas of .
"expected" frequency. (Opération tabley in the four operations ,
are’useful amg can. be“associated with these experiementp)._ . .

[y

—
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-~ . SHAPES .

Conservation, "~ Symmetry and Congruence, Similarlty (Transformation
Geometry) ,

7

. . In ch11dren s experience, three dimensional shapes precede
tyo dimensional shapes, - Ch114ren-d15$ract their knowledge of two
dimensional shapes from handllnp three dimen51ona1 shapes in the
.first instance. ..

T 1. Knowledpe of ‘the propertles of cubes, cuboids, cylinders,
cones, balis (now spheres’) pyramids.
Also sqgare, rectangle, 01rcle, ellipse, ‘triangle,
using three dimensional shapes to. link three apd two
e . dimensions. (An acidvtest of whether a child under--
S ) stands sguares is to give him a number of idential
) squares and ask him to build the largest Square he
can manage with these. A similar exer01se ‘can be
z given with cubes),
=3 - v . P E - .
A 2. Properties of cubes made from identical unit cubes. 7,———’“
. Sequences such as perimeter and area of one face, .
- ) volume, total skin arca, skin area/volume relation-
ship. - The term (and those preceding: and succeeding
the term) is useful for those who are..able to give
R this,  Graphs can be made from these.
(i) using unit cubes
(ii) using a continuous graph

D This often encourages children to look for the dlfferent
. RS patterns in tha number sequences, :
¢ 2
e (Apnlications? biology;jggggranhy,_physics*(bridges\
o and girders)), ST . :
3. Regular two d1m°ns1ona1 shapes and their propertles.
Triangle (angle sum) squares, pentapons, hexagons, octagon
" etc., Tessellations using trlangles to .discover parallel,
properties ‘as well as the angle -sum properties).
Tessellations' with 1dentica1“1rrevu1ar triangles and
Quadrilaterals. :

Q . 55)
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\ ' ?
1 B . . '
‘Reasons for standardsunit in area, ot

¢

L

' ]

4, Properties of the quadrilaterals through paper foiding,.
paper cutting, geoboards, ) s A \

5. Transformations: translation, reflection, rotation{,.

6., Symmetrical polygons. Relationships such as angle at
centre/side;, (constant product), interior angle/side, |
exterior angle/side.

sy

7. Rigidity of framework using meccano strips. Relationships
of the sequence of polvgons (number ‘of sides, number of o
- .§truts, number of triangles, angle sum, interior angle). ..
" Algebraic relationships, )

.8. Conservation of perimefer, " Investigation of area of any
"*. shape, regular polvgons, rectangles, triangles etc.
- Diagrams algebraic relationships, graphs;, Sets of
‘triangles with constant perimeter also make an interesting *
problem. Reverse problem, conseMvation of area relation-
ship in perimeter. This can be done using identical unit
squares, plpils to make their own rules. Finally a set
of rectangles with contant area can be studied, cut out v
and, "patterned" graphed etc. : ) .
Relationships graphs. . Y =
» This work can be linked with o eratidn tables of additiom
and multiplication for the numbers 1 to 10 (for example)
Co-ordinates. These may be introduced through activities v
such as birthday day and month of all the pupils in. the
¢+ class, height and reach measures for evervy pupil-ir the’
class. Or a younger stage the-salient points on a
pupil's treasure island czn be drawn on squared paper and
the positions defined with compass directions and distances.

Proportion ' <.

)

1, .Direct provortion, Punils from about the age of 11 .should -
‘be able to recofnise. these examples of direct oroportion’ at
a glance and to know immediately what the graph will look
like, For example the multiplication tables, perimeter/
edge-relationghigs for a square,- the gircumference/diameter

relationship for & circle,

¥

60. | . . '
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Ready reckonér graphs 2.8. prices at petrol pumps, air .
and rail fares. \

Prices of individual articles and materials bought in
. bulk can be compared with conversion graphs e.g., the
- number of kilometre, travelled per litre of:petrol.

12 R
(3 N

Inveree Proportion : . L,

> e.g. rectangles of conétant area
‘ . the operation table for multiplication
' angle at centre of regular polygon/number of 81des,
exterior angle/number of sides, angle between two - T
. hinged mirrors and number of images (plus object) seen.
The graph of inverse proportion- -should also be recognised
. at sight. Able pupils sould be\lnterested to make a . -
three dimensional graph, hav1ng the dimensions of cub01ds,
(volume e,rr. 64 squares)

<
- -2

Other Functions ] 3 ' oo

‘. : : . 2

. Graph of square and of cubes . ’
) ‘uestion "What happens next" conld be an 1ntroduct10n to
v " ncgative integers, Children who compare the graph of

, + - . squares with the areagraph of rectangles with constant

. L perimcter sometlmes ask where thélother half of the graph
n o © 7 of the squabe is, especially if they have seen the similarity
. T of the number pattern, This can sometimes be an intro-
, N duction to the multiplication of ‘negative integers.

— -

¢

Inequallties (scc Section on Statlstlcs) leading on to Liner Programming

. Gradients can be 1ntroduced from the multipllcatlon tables.
‘ Simple vectors, Limits., Th«se will arise in a number of
- " the éxamples already m ntioncd e.g. if the width of .
" rectangles with’ constait area is repeatedly haIved pupils
oftcn say -that the rectangle becomes as thin as a piece of -
trac1ng paper but w111 never disappear altogether.

- N [y *

-
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I foresee an exciting future for middle schools given one

-Working’Paper No. 3 ..

Ideas of: Similarity (three diﬁinsions and two dimensions)

should now be explicit, applications, surveying and ’S
trigonomctry, ) ) ’ . -

) 4

‘The language of sets can be used.” This particularly

. apolicable in graohical work and is very helpful when
talking of the intersection of two graphs, But teachers

’should not attemnt this unless they feel confident to

do so, : i_/ :
A few able childreh may be" interested in groups which .

could casily arise in a number of examples alreadv
mentioned, .

»

<

leader teacher with™mathematical imagination in each school. .Team
teaching might help ‘to extend such methods and’ ideas, . -

[y

e .
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EXPERIMENTAL,MATERIRL FOR PRIMARY SCHOOLS IN GEYLON

- . > - Presented By . TR T

- KR Bkiriyagala _ TN

Do your children understand number? 0 ) !

.
- .

Here.is an exveriment that we tried out on a large nﬁﬁber of

children in Grades 1 - 5 year olds and 2 'in Ceylon Schopls.. . o

w4

The Experiment . . . | . —

~, %

Nine beads are placed on the table in a row. The’ Chlld is
given about 12 counters and is asked to place on the table as
many counters as there are beads. (The work number-is not used at

.« .all). Most children do this by placing a counter in front of _
- each bead as in Figure 1 ’

% »
- . J .
. Figure 1 - o
S, . CL : , ' ..
/ B The child asked again ‘whether there are as many countersb
'/ as there are bead g that any doubts can be cleared. Then while .

/ the child is 1logk on the counters are spread out as in Figure 2,

4 E * " 4 :
' Figure 2 ,
a .
- - R I
s -
i
” . 7: ' T A - ‘ . 4
o0 63" ,
1 " , \
)
' .o H

i

.,
-
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* . The child is now asked whether Still there are as many
counters as beads,. .

The next step is to collect all the counters togéther as
in Figure 3 and-ask the same question, |, .
' e -

C— OO0 0 06094 o
.- 069 00 J ,
- . O-OGO N

L Fipure 3

Results S X . %..

‘

In the course of the swneriment we found the following results..
A. There were a few children who could not vlace the disecs (as
Many 4s° there wers beads) on the table, Some of these
children’ jusi filled in the whole ‘length of the row of beads
e . as_in-Figure 4. ‘ .

. ) . P N
, ®@®®@‘®®f@®
~ 00 coono e P .
. ' . e
B . Figure 4 R -

» . C.

. B. 'Most of the'childpcn were able to place thé disc as in Figure 1.
- And then they vere sure that there. vere as many discs as.there
T - ' were beads, Rt the moment the arrangement was changed to.
. Flgure 2 they soid that theres vere more discs, "When the
- / arrangement in Pipure 3 was mage (while the ch;1d~wa§_look-

s o ing on) the an answer vas that there were more béads,
. —_—
' '
4
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C. Of the children who were able to place the dlSCS as in)
Figure 1, there were a few who were quite sure that in the |

. arrangements 1, 2, 3 there were always as many discs as
beads, In fact’some of them looked .at me as if I were an

“ © ,idiot asking silly questions'
b bl

. “#Strange- as it may seem, there were chlldren of both Grade
1 and Grade 2 in all the three categories A, B, C gbove,

¢

Some Points to Ponder on -

Obviously the children in these three categpries A Band C %

were at different levels in their ideas of number. .
~Group A . . . o .
«.o L4 et
These, ' not seem to-have any -idea of number.

They were guided only bW the length of the row of beads and
‘they thought that to havé, as meny discs aé beads the lengths
of the two rows shonld be Bqual. They had no idea that for
cach bead they should nlace obe counter only. Mathematically
we say. that they have no idea of“of€ %o one correspondence.
'Without this basic idea no number concepts can he built in

'the minds of these children, ) ‘ "jr‘:
* e . B ' ’,

Group B’

’ “*These children have the basic idea of one to one Do
. correspondence. But they are still a long way from the idea |

of number. The fact that when the counters were spread out 2

' they say’ that there are more counters means that they are
* not aware that in whatever formation a set of objects is
- placed the number 6f objects remain constant., HMathematically

we call this propersy the "invariance of a set."

o1

. ®

. Group C =~

! " f*These chlldren are certainly well on their way to -

e understandlng number, since both the "1 - 1 correspondence"

b " and the "invariance of a set" propertles are well developed
id thelr'mlnds. .

’ Now comes up the big question.’ Are we fair by these’
hildren if we trv -to teach them the "number facts' at one
and the same t1me° And are.we fair by a chlld when we sgy
."0h, he is verv.bad at numberi" -

¢ A
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The foregoing pages have béen written with the hope *
that you would try thi's experiment on the children of' your
class, The experiment should be done iith individpal
children as.and when time is available in the course of a
worKing day, It is ndt essential that you use beads and
counters for this~purpose“ Any material that is somewhat
attractive to children can be used, e.f. plastic spoons,
pebbles, cotton reels, popsicle sticks, dolls match boxes,
old torch cells, soda botile stoopers, various kinds of
seeds, flowers, cup and saucers etc. In doing this
experiment you must make sure of three things.

*1, Give the child more articles than in the row
. that vou have-laid out.
2. Do not use the word'"number"{wheh talking to
the child. ’ .
4 ) a . .
3. Use seven to nine articles in a row so that
counting the objects will not be easy.

Once you have done this in your class and if you have
fouhd that you have, children of'all groups in vour class (and
I am sure you will find it so) would it be fair to teach
the same thing to all the children at one and the same time?

. Here are a few suggestions as to how you could
organise your teaching to include all these groups, At the
beginning it may seem vary difficult but' really it is‘not:
S0, I have dong it myself {without any previous experience .
,in Primdry Schools) during the last month in a school in
Colombo, - ‘ ‘

]

¢

Select *four children who*fa]?intp Group A. Set them
up in a cornér of the class and sive them a "junk box" to
play with. The junk box should contain all kinds of things
such as the match boxe§,°qigarette boxes, cotton reels,’ '
torch eells, various types of seeds, pebbles, plastic spoons,
and- if availablg‘buildinvﬁblocks, plastic toys, soda bottle
tops etc. - . o ‘ : P
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For .a cople of days, for sbout ap hour cach day, let
them just olay about with this junk hox, whlle you do vour
normal work with the other children. (Oca351ona11v you may
have to settle a small disoute among the foilr). On the
second or third day ask ;thase children to arranre the <

. things ne2tlv into ~rouns.(do not suggest to them what the

groups should be).' 'Get them to group these in different
ways (according to the material they are made of, according

-to size, according to shave, according to colour etc. )

You.mny be ablc to give them 2 writing lesson along with
this e.g. they can write the jnare of the object they like
most, They can even be asked to draw the things that they
like most. . ’

s

. ‘ E

After a day or two of this'you‘make sure that there o
are some sets which have the same number of objects - e.g.
fouyr toreh cells, four match boxes, six plastic spoons,
six nutse. etc. and other sets with differemt’ numbers of
objects. Then vou can susgeost that they try to match’up
the torch cells 'and the patch boxes (they could even place
the cells in.thc travs of the boXes) or the spoofs and
nuts etc, Thev may liké to difaw these sets trgether. They
can be encourasrad to say "there are as many torch tells as
there arc match boxes" etc. Tt mav evén be possible to -
get them to -write this (orovndod you write it out for them
first). In this wag vou could get  them to develop -on
their own, the idea of 1 - 1 corresoondence, while tbey are
plaving w1th actuadl obJpcu. ° ®

, Graduallv Vou can lead them on to realise thaf there

are as, many mateh borca as torch- ‘cells no'matter how they
are arranged ’ \! ) ;.

It may také you a.counle of wee befere you can
achicve any rasults. But ‘the result obtained would be
“lasting and rewafdlng - the- chlldren will not forget because

a

» they have learnt 2ll thls by actual exoerience while playing.

[
.

Also yo%jould have dore some readlng, vrr:.tlnp' and

L ek [ 2 -

P

O

N
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e EXPERMNTP;L MATERIAI. POR PRIMARY SCHOOLS IN CEYLON
. ) . | — :
. ©, ) c . S '
PATTERN PRINTING - : I
. w - - . . - . ‘ ,.‘ .
© Matersial Heeded:* Paper - Lo s
. . o .~ Paint mixed {n.water ', .. . .
.. ' . Banana 'stems, Calladium stems, Ganna stems,
. - . - . Bandakka (Occra) peds <. - + - .
‘- "% Teaching Outcomes: alternatec, ‘odd; .oven - E
- - symmetyv, pattern. . ’
. . .- ' mixing-colours . - ‘.. ° .
. translatdon =, 0 . L -
o ".. 7 - congrugnce T ‘ ’ '
. " w7 Habe v secnlthat a Fandakka (pcc'z"ai)ﬁpod c.u’o transversally

gives a beautiful picturg of -a fidwer, ~'Similafly banana stems,

T ‘cglladium.stoms cut transversally sive beautiftd Gnits for pattern
N » Drif]ting. " Sae. Fié. 1@ .o ’,_ ’ y o ot o ) I - -’
. o . ‘ SR ,;-.: Sl ’
l / - - ’ -.’»:,. o'" ._'—v -
..» i" ’ '~" ! ”
o ’ ;
N )
» ;f'* 3 -
- . (%%
Y ‘ . .
4 ”' 3 - : b ~ ! H '
. S vovosT UBANAYA - - T @ALLADTUM
A A S . '
X e B : Figure 1, °
. ' s . ’ 4_, ot . -
/ ) Cut”dbout & 'or. 8 pigces: (each sbout 3 inches long), Mix
’ v, soe paint - say 3 .colours red, yellow, blue - in three cantainers.
"% .. " A few sheets of-paper complete the appafttus necded, .+ . - .. .-
A : C tL Opganise‘a a group of* four chi,ldren._,in one corner of the class, -
Tt 7., Abowk three desks placed together would Be ideal working conditions. .

. On’'the ¢theor hand if the floor. is ‘swept well the children may 1like -
" to work on the floor: Give the ol

- children the "apparatus.. - Show them :
"t .~ .hoi a print can be ‘made’ by dipning the end and. printing on the paper.’ -

N .

. o 7
. e . t-
N '’ .y ma oo
G8e v T
. L ¢
a ‘ - A »” - - LR b
- . . . H « .-
- - Lot . -
B . -t § f.

3 e
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© At ‘thls stagr 11: is best 1f‘ vou do not make any k.md df naftern,:.' .
Perhaps 'in 10 or-

.

.

.

»

4

Let the children, play with this for some, time,

N "Iorkmz ",.Der uo. & - " . Cor

13 minttes they would have orm*ed bn several sheets of paper..
They may have produced some ba‘cterr\s. Cortainl‘ir they would have

made a mass of the nﬁin’r and thmolace they worked ing

This.is'

- one of the many good features.of tbzs actuuty.

xraduallv‘ ’ohe

chlldren wﬂl bezin to realisc -tFat, their .Dattarns mmld not.

*look beautiful if they make a total mess of evzrwrthlng ﬁ,lso they

S

would notice that when colours are "‘le,d other colonurs are obta.:.ned -7,.,'

they will- yltimately end up with a muddy preenish brovm, Let The L
chlldrnn play about in this war fors aHoufs 30 minutes oz7 even longer

1f tbcy lwkc tos

»

-+

P
’
.

.

A

1 o

were dom

On the S"cond- da'r you hav try-to get Some p?tfern nut of PR

theéir work.  "You can fold a shzet of-vaser in two, .overi it out Co
apain ‘and orint .something like the shancs’ in t‘lgurc, 2 on” one half

o, # - - .
»a -

of thﬁ? paper’ b . S e

A I‘ . <. . 1'«. - P * .-’ - . *

o’
O
J

.3; ,'A- L ' - R ';, 4

{You can |
the adhr half of the papgy. . Figure 3 Shows some. pafterns that _
: 11dr~n in 4. C olom’oo Sﬁbo&l L

a

v
»

%)

Q

[¢]
ALY

,a_‘,__ -
Q r3

O -
2

L+

’ . . - -~ - -, L .

;L. : ’ P e R ’ ‘.
‘ LI A s E : e .

“
SR
-

S oew
N

AR

then ask thr chﬁ,ﬁren to bomx)],rt thé pat’tern on. .. -.

Pltrures : L e

{ S U0 BEPOER PEUIIRSY SRR S RUCIN T
! . } o ’f’ . :O . . r : =
| P - o ol ) ’-, 3 . - ',’ O o, :’:}' c el ) N ..
] ’ o (1Y I T ’ ."- ’ ' !' ' ’ /\ A
| }
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T ~ < In this-way you, woild bhe b1ilding up cdhceots;of,svmmetny .. -
e in the bhildren*s_minds~(symmetrv forms an important aspect of T
‘v .. nathematics)) all through an enjoyable activity. .s. - . K

T . . ’ . Lot "

B ‘. . - . - . Loy . N ' '.: b Lt
.. . . - You can also gét ciiildren to form letters. . Heie are some o

“.. . letters o*inted by Grade I f;ildren. g LT R .
. . ” .,. ...

- N = “
K

7
A} v ‘ N - 4 :’
» 4 .
R T 0, Ficure 4 g -~ o
fou can then direct the children to dalternate their blecks
- and paints to producc vattorns such as the Following, ' Sy

‘, “ . p—— - : * . N h Y ; .

. . * ‘ - 2 \ 4

2 I . * ‘

S — , 7 o/~ 'i:7, o <A| , _
A . . )—-\/ ﬂ w Q w ) - ’ .
M ‘ . N - - s -

' . h y LI Y -

Qﬂ );\/Qi\&/ .'O'Q\ o o o o |- L
N A | [Wo arso -~

9

2

T T " Firure 5 ' I : C
- ." .'_.’ . ) , - { l. " -

e - Qne thing ygs woul¥ notice and be'reconcited to is the fact - .

- -that thesc little.children will not He z2bls to achieve ngrfection .

"o (from the adult yiewpoint) in their patterns, You shonld be happy :

if you get patferns .as.in Fipure S.
. - : . '

~ \

T One Ji%ficulty }6u would encountar is that dnce you have SO N
: started this in_your cliss 211 the‘childron Will want to do it and o : ¢
do it everyday,  I¥ mar be possible to set apart about 20 minutes o P

-a day for this £ype of work in class, " , . S
@ . . . - : S Y
- W r : T R
. . o | " -u\ » Q)- . i O . ° . . ‘ 3 o
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/ Check~Ugs SRR

‘devised by Plaget’s Instltute; in
conjunction with’the Tufficld

 SUPFORTING PROFESSIONAL DOGWENT ‘= 6 {cont'd) .°

>

| Prlmary Maths. ?ro;e:c‘c. ) s

.
<

v

1. "‘he child should be told that- he 15 goinz' to play

ATS

*

P5/8CMS/18 " _

L4 S ——

o

some games, . . v

%

1 *
s - C e .

-«

.\"

<

R. The child "hou.lfi be Hut ‘at ease as soon as, 00551ble. i
Try to talk to him about his name, Tamily, where-he .

mPlntaln

4,. Your v01ce and smnera‘l attwtude should be fr:.endly -_"

tis

: A

a "poker face" at al.’l times, "1l

,t’

You must *

lives, what he liXes to eat, what-games he llkes to
play etc. before getting ento the check-‘uns.

I

-

, AS. mformal as’ possible -.to get the . best ouib of -

o the child, Don

. 4. . SRR
A

3

s

i

* 5, At no stage must he. reah‘se that you are "testmg"

hlm.:

s - -7

. 6. At the first swns of fatiauc you should all’Qw the

- =

child to co. s FEEE T P

' . 2,

7. chh &eck-xrpishould npt 1ast more than 10-15

+ minutcs,

.
s -

One to one correspondence - L ;
Meter%al- Penclls % pencll sharpergers GlS“é’f each
» ™. .+ Match boxes and vevoles = ( do” v g
, P Bot“bles and. stopoers oo . do ot
cot etc. : - L e
. (two sets of obqects) e LT
3 e . ,

S
 “Précedure s
o ———eretiat.

’

¢ ... match boxes laid out). te the child.
; . placo, Mas many yebbles as there are matc‘h boxes"’
R %n 'the table. q . P
SRR IRICR o 1) 0T Uob ?HE WORD "NWBER"’ jr S
B N ' 4 “. e

Place '7 (8 or 9) match bo?ces J.n a row on the. ’oab_le. '

lee about 12 pebbles (more than “the number of
*Ask, him to

N
. " -~ . . el - .
g S te . . - .
2 . , -

¥

'~ Yhen do:Lm i: e cneck-ups themselveSv ‘it 1s very mpor‘tant g
to 'see to the folTov ms-’ 1tems - - :

-

‘r:_ng the check-ups thehsclves yoﬁ must overcome_ o
your temptation to prompt the "childiy:

-




o . to a smaller™ child, “If the answer is ot put the nebbles

ai;\"as many pebbles as match -
done edrlier according” to the answers. ¢

PR 1 7ex: provide by eric [
2 . e

S back into the flrnt ordpr and rpceat the question. o Co

" ... Next collcct all the. Dabbles as in F':w. : . e

Fald o 2 . .. H ’ . v "
: ';‘ ;‘_o_.:;: . . f”_ t‘:\?_ .. o ~‘\ N ) LN ) ) ’ . .: 7 ‘ o . .&' -
IS SN S - - 63 . . ps/SeMs/i8 - .
"".;»* - SUPPORTTNG PROFE SSTORAL Doérmzm' 28 (cont'd) S : \ l
O Wormm’ Paner No. 4' o - . N
. ] Check—UDs T .
-4 LT e T . N\‘ ¢ ', ': “ " ' ' - . ) S
"- e If the ‘child is able to do t‘hl oceed as follows
: . ;“ ¥ vlbilabo‘the; child 1s"look1ny on s;;read out the nebbles as in " .
U Mgy -L. rIow ask him g *
. oo e T VD . N o . :
S A I O R
. R ‘ - . L . : B ' '
: .. o . 9 . v . . ~.
S E o~ L ' : ) e
. -( .} ML * . . s ‘ g
s . ' . - , l. . .'f
o N Figure 1 o
Py :. . [N . ’ ; ) ’y - . ‘.
- ' . " il .
. . 1if there are "st111 as many pebbles as 'match boxes:"a , L -
\/\ L If the answer is "yes", ‘agk him how he would explain it, say “ .
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SUPPORTING PROFESSIONAL DOCUMENT Z6 (cont'd) : ' .

. Worklng nger No, 4 s
. >
“: \ 2. Sorting )
' . Material: 4 large blue squares (side 5 cm) .
v } 3 large red sgnares . ({side S5cm)-’. -
. ' 3 small blus-squares ‘ (side 3 cm) . —
: ' 4 small red squares (side 3 cm) .’ ) .
' _4 large blue circles (d =5 cm)
¢ : 3 1larre red circles (d&=5cm) .
. . 2 small blue circles (d = 3 cm) .
3 small red circles (d =3 cm) .
: . X X ] ,
. " Procedure: Cive the circles and the squares to the child
‘ o . and -ask him %o look at them, touch them etc.
<0 . ? © for about a minute or two.

« i A Place twé blaﬁk sheets of paper on the table
SO . so that theyare apart. Ask the thild to make
’ .. *, two piles uith the ‘circles-and squares, one.

"pile on’each paper.

_ A (The child may just-separate the objects
- e _ > abﬁmmﬁh? : " .

Fd

’ ~, -

If so ask hrim to mix gp the thlngs again and €hen to-
make two piles so that-one olie would be "different"
7 = from the other. R

L

AT-NO STAGE SHOULD YOuU CUE THE CHILD BY USING THE

.77 .17 HORDS:MGOLOURY, "SHAPEY, USIZE." -

e b If the chlld is ., able to do yhls - suprose he uses .
) - ‘the eoloyr attribute - ask Him to mix up these things o

R v - .again and .try to form two piles "which are "différent -

:;{ , . . from each other and aiso d;ﬁferent from the earller -
: i ' Bortlng._ : i Lo, )
. e N - ‘ Do

- Repeat for third attribute, " o S
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- Werking Paper No. 4
\’ -
You may cue a child'who’is unable to'dﬁ any . L,
serting by placing say:- . ]
- ) ‘ . . / _. \
' arge red square small “red circle .
% « 4. . - .f ) v ~
. ] Thils gives him a choice of all three attributes,
. If \ve is still unable to do this try
. ~ ) J 1%rge red square small red circle ,
N / .
. y T - T [

Thi gives him a choice of 2 attributes.
If /e *$ still unable to proceed try

large red square- small red cir¢le l'

—

which gives.him‘dnlyiﬁhe on attribute "colodr.,"

3. Ordering - (a) Concreté ' ;

-

»~

. ¥

s
v
.

" - Material: Paper’ cut-outs of 7 men of differ nt heights. ~

- The differences in“the heights shbuld not be A
- - regular, - ' . ..
* - - e AN )
R - Paper cut-outs of 7 umbrellas, hgain differing . .

- “in size, tn g9‘with the‘7 men.
- Procedure: First give the men to the child and ask him
. what they look like, ilow ask him to arrange ..
o tHese men on the table, DO NOT USE THE WORD . o
o 4'SIZE" o "ORDER." If.the child is unable tu
" e - do*this.pye 'him by saying that when they stand

they should be able to 'see over the heads of o
. " the bthersi- i.e, no man blocks the view of
-z ‘the other men-when they all look in one
. direction,

. Once the child has done this give him the .
. . umbrellas and ask him what they are. Then ask -
- " bim to give the umbrellas t6 the men so that -
' ; they suif-the men properly, DO WOT USE WORLS
LIKE "BIG"."SMALL.," .

74
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Working Paper No. 4 - \\\L; ( .

- ).

(b) Abstract

Material:

Procedure:

4, Inclusion

.\ Material:

=

e W

Procedure: '

.~

About 12 to 15 strips of' cardboard, % of an

inch brpad, and of .different lengths from 1"

to 6 o\ 7 inches. The differences in the length
should not be regular,

Give the child about 10 strips of cardboard and
ask him to place them on the table $o0 that they
look "nice," i@ he does not put them in-order
suggest that ‘he makes a stdircase (flight of
steps) with the strips.

DO NOT USE THE WORDS "ORDER" "SIZE" "ACCORDING

TO LENGTH" %IC e

If the child 1s able to do this give him the
other strips one at a time and ask him to place
these also in the correct positions.

é fld#ers.of one kind and” 2 or 3{of another kind.

-

2 kinds of vegetables in thé same ration as ‘above,

2 kinds.of frhits in the same ratio as above.,

Get, the ch11d to'handle, smell etc. ‘the. flowers
(fruits or vegetables as this case may be).

Ask him what he would c&1ll "all of them% - ¢
(flowers). Show higgone kind of flowercand ask
him to name the kind, Ask him to name the
other kihd of flower. Repeat this somewhat

as follow:- ' :

1

M"These are roses, these are orchids. Are

all these flowers." -Thé child would say yes.
Now ask him "Are there more’roses or flowers?"
If he says there are more roses try the °
following.,
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o

- (2)

Working Paper No. 4 ‘.

.
- . >
.

- 1
"First I give all the flowers to you and take’
them back. Then I give all the roses to . ’
your friend and take them back, Who would
have got'more?" M"ire* there 'more roses or
flowers?" . v '

Al
R - -~ .

"If we go to a’?lower garden and pluck all ~.

the roses will there ove any, flowers left?".

"If we go to the same garden and plick all LT
the flowers w111 thére be any flowers left? !

"ire there more‘roses or flqwers?! ' ° |

s [y . ’ Jo
R - ’K._R;\Ekiriyagilé‘“:‘
' . __ (Ce&lon ) e

—

: 1.7.1969, ~ | -
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- ' T - o Some RMS and Ohservations to the ] "

r! ”

. ’ Prellmlnary Report of the Prlmary Ma‘chematlm~ Planning P’orkshog
- R :
. ' . . ’ ’ 3
- o SEAWEC Regional Centre for |
. . © s . Education® in.Science and h’ath'ematlcs -
. . : Pehang, Malays:.a T "
) . . N “ . Lt .
1 { P . l, ; "y
"4” . . . .
“, B o B , ’ 3 .
- i N ! . . ¢ /
- L) . 2 ¢ B - . z

v v ‘ 3 . . .

. ., : L.t ,By» NG

. . .. ;o .

- ) LA Dr. Jerry P. Becker*
’ . v, Rutgers University .
= .k -, .. - , . i
‘ ) .o 1 B
. . PN . e - . * {

o . S June, 1969. . ‘

° - . N
. . . R
9 . , 't‘ H . .t
) ~ .
2 - , - “ . n
- - - ‘—.—1 . \ .
*
ﬂ~ . . ”
- % - < . ’ . s .
! ‘. - - - . 4
.
\ - . - < ‘4 TR ~
~ ? = e
v - . ' . . 3
- ‘s . .
- * - w
M - - LY i
v B . N . \“l e - \
- = ‘e A
l - .
- .

o o *Dr. Beecker unfortunately' was uxiak;le to attemd the Primary. Maths
I ) . Tfshop owever he:visited RECSAM subsequently and kindly ™
'to submit comments on the dnaffr report. They are

\
|
\ contained hére . verbatim.- S ’ ‘
» v . . . e
‘ B - ) . L ' .
- o K3 '; . ' v : . ) i
1 bl 13 » |
: o ! . ) . |

. ;
| s 5 . ‘
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Working Paper No. 5 °

.
s

>

~ Overview

* <ot . .
X The followinz comments dnd observations are based

- f %

on dlscu531ons during a profe331ona1 visit to the SEAMEC Reglonal

Centre for Educatlon in Science and Mathematlcs (Penang, Malay51a)

July 7 - 8, 1969 and on a readlng of the.Report-of the Primary

Mathemertics Planning Workshop (June 30-July 3, 1969), .

\§F find the Report to contdin many very interéstiné

and valuabie sugges&ioqs and ideas for upgfadidg mathematics.

education, in Indonesla, Malay31@, Singapore, South Vietnam,

<. ”halland and Phlllpplnes. Tl .. . ,

[y

{ . ’
° ~ v - R +
' * Pages: . " . are cross-referenced to the appropriate title and ) \l
. o . baragraph of the "Description of Primary Mathematics Traiping
: Course" starting on page e .
, . > Yo%
‘ N ‘ . " B * o
W 2(5 . ‘ ,
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»

Wqorking Paper No. 5

L

Part III: Aims and Objectives

‘e
s

I would emphasise and highlight the need tc examine

" the content and spirit of contemporary mathematicss This will
dinvQlve teaching mathematical content tc workshop participants .

and exposing them to various new pedagcgical techniques.

Pa?t IV: Description of the Course

S

, I would rccommend that the outlines referencing the '
systém of education in each of the cooperating coungries be i
presented in written format. This gives participants\something
to read and study and ?ﬁgé\yith them.

"I would also emphasise the value in having ’pa tici-
pants bring exhibits (teachlné alds, models,bocks, etc.) to the -~
Workshcp. Thes® exhibits can then be displayed for a perlod
of time; long erough so ;E%E/pafflclpants can examineeand study

- them and get ideads for w they coutd do when they return home
. after the Workshcp. - :

Part IV, F : Ebaluation Techniques — TCM.1 (Course One)

d;th respect to the evaluation, I would hcpe that
some 1nformat10n ‘sould be collected rclating to the attltudes of
participants. For example, if participants do not already have . -
positive attitudes towards contemporary methematics and teaching’
when" they arrive for the Workshop, they should have when tney
leave.. '

~

-

Part V @ Partiéipants T,
\

- It wonld be highly desirable if participants have

both a good prcficiency in: Engllsh and at least a Secondary level

backﬁrognd ¢n Mathematics, In fact, these arc probably esgentials
Teaching cxperience ig also des1rable, but many years cf”
experience is- probably not a necgssary pre~requisite. Curriculum
development and In-Service institute work are two thlngs that '
tould be dealt with,during the Wcrkshop.

v

>
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. 2 H

Part IV- C :Teacher Training Techniques 4

. Para, 2 = .. I would ma¥e "a stronger,stat%ment.
In-Service egucation°i§, in fact, esdential to-upgrading mathematics
education. There simply ére 'large members of teachers thay can be’
reached only through such instifutes. - o

¢

- .
- - P ' l

, Para. 7 - I believe tountrics should be encouraged,
to establish strong national organisations of mathematics teachers
(clementary and secondary). One' of the big ‘problems in upgrading
mathematics educatién is good communications. A national orgenisa-’
tions with which local and/br regional organisations could affiliate

 is one sound approach to tackling fhe communications problem. A |
natural consequencé of such groups or organisations i3 the eventual
publication of a journal(s) for members.

-

3 <

With respect to Teacfier Training, I think the approach
of bringing teacher~leaders together from the various .countries for

. “ intensive workshops or institutes is a very good omc. I would

. further cmphasise that paqticipants should, realise they are expected

to return to their sites to initiate the same kinds_of'activitiesi//h

A T ’ It is also important that the SBAMEC Regional- Centrq
provide a person who will ‘maintain contact with these people after -
they have returned to their sites. This person shoyld offer ‘
encouragement and help them in their work. I know from experience
that demonstration of continued interest in the work of participants
& very important., y -

: It alsp seems important to have an casily accessible
high quality library or resources centre. Such a centre should
have the latest in films,, books, ‘teachers manuals, teaching aids,
etc., from which ‘tcachers and leaders in mathematics educdtion can
glean ideas. Also, the morc ‘indigenous materials in the Centre,

. the better. s .
e There should also be other kinds of follow=~up activities
#  suchas (a) bring participants back for, another conference or
. workshop (b) localﬂlregional, national, or milti-national ]
Y, confercnces aimed o't identifying~problems in mathematics education
and poasible approaches to solving these problems. What I am \

2>

- Teferrirg to, really, is a need 1o generate a recognition far the
.need” for reform in mat cmatics education in the various ceuntries
and thén to buildiﬁg up momentum for c¢ffccting change and thenumain-
taining that.momentunm,

’

A . L}
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. , . Vorklnﬁ Paoer No.Aj

Part IV: Time Duraticn and Staff . - * -
¥ 1]
Another possible approach would be to comduct <two .

? 2-montn workshops for the same set of. part1c1pants, perhaps gix
months apart. The stpgnasth of this approach is to maintain contact
with Workshop participants and inVolve them and malntaln contact
with them.over a longer period of time. :

~e
..

theg observations ) N |
. . S I believe many teaching materlals should Ye avallable |
¢ to p#fthlpant’ during the w0rkshop° The WOTkShOp‘Wlll probably
incorporate formal lecturcs on appropriatc mathematical content. N
These lectures should be delivered by- people who can, by their own
teaching, demonstratc good techniques in ,pedagogy and mhe Splrlt
of contemporary mathematlcs and teachlng. , -
. N . A . h i
. Ample time should bo scheduled for discussions and
o leboratory work, in which workshop par#lolpants are actlvclx
o . involved in deing the things teachers should be doing when theéy
.’ .teach,’ N .'?. ) '.'. « < L.

-~ -

. .0 I would 1like ‘to see horkshop participants givL'clasgroom
: . demonstratlons of teaching. to other participants. Or,’perhaps,' -
have a class of clementary students to whom tht "new" mathematics
) is«taught by & teacher using the latest fechnlques. Part101pant§ T
. __ could observe such classes and gct first~hand knowledge of how ‘they
(and the pcople they later work w1th) could proceed with the new D e
< ideas 1n'the classroon. . . v, D ce
et v . I would also like to see participant~obg anlsed symp051a .
‘ ducted durlné the Workshop. Here would be an ofportunity for T
: ipants to express thein yiews in a highly. prof6551ona1 way
N/ "abput soxe of the promlncnt issues in mathematlcs educatlon. Suoh -

?%‘ . ting countries. ) ‘ . .-
I would also ‘like to have participants work}ng on g
individual (or grdupl projects aimed, perhaps, at the dpvelopment .
, - of 1nd1genous ‘teaching materlals., Perhaps collectively, - -
- 'partlclpdhts could i elop a Teachers Guide for use in teachlng the

[

. 2
L me

ma jor mathcmatlcal concepts presented in elementary scheol. Other
abtivities codld also-be organised, such as developing mathematlcs
‘aohlevement tegts. ’
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. - PROCEEDINGS OF THY PRIMARY MATHE¥ATICS WORKSHOP .
: JoTH JUNE - 3RD JULY, 1969 - . . oo o
L F . _RECSAM - PENANG, MALAYSIA, - . - . 7
- .“’ ) ~ i . : S ' K e L}
“ 1. Mr. c. Ganasallngam Prooramme Co-ordinator OI BRECSAM and

i Co-Cha1 man of the Primary Maths Planplng Workshop,. welcomed the
[ / 2, partlelzants at its first mepting held:.at {he Library Conference
’ ' Room, Malayan Teachers' College, Penang. He outllned‘thef\baeo~
tives of the planning workshop session and the. background infor-
o mation of the proposed course, TCM~1 —~ Modern Mathematics Teaching
- ) & EValuatlon for Primary Schocls, scheduled for January, 1971 and
1 some of the recommendations of the Prigary Science Planging Hork-
shop which was held in Manila, June 24th,~1969, which could be:
- considered at thHis meeting for inclusion in the proposed course;
The partlclpants were.then 1n~roduced to the %onferenceu , .
' ]
He then 1nv1ted ¥r. Chin Pin Seng, Acting Chairman, Steering
! COmmlttee RECSAM to address the meetlng dnd*'to © chair the 1 first
plenary’ ‘gession. Mr. Chin in his welcome address to the -,
participants remarked that bhis™ was the first time that all- L
participants arrived on.time to attend the workshop se881on whlch o
augered well for the future. \ L,

- \' . . -

‘Phe" plenary sessions would he- chalred alternately”by Mr. Chxn
: Pin Seng and -Mr. C. Ganasallngam. . . S .
. 5
.. Dr. Geoffrey Md%thews and Hr..Howard .- Foncannon made some
" suggastions on what to include in and 'howlto conduct' the proposed
courses. (Supportlng Document 3&4) .

2., Election of Secretary and’ quporteur ’ .-

o Hr. Wong Hee Sing of Singapore and Kr. Hikmat of Indone51a
were elgcted Secretarv and Rapporteur respect vely.

: ‘/' I ‘ J ‘ i
. 3. Workir Papers | ‘ i E\ I'.
i

, , Réference mhterials, documents an Lorklng pers for the L |
'f ' background information and discussion wére distr buted to the LK \

’ participants P .- |
) ‘ 111 . ] ‘,\ - ' 3 , ‘ \'} L ? !
. ) : |

~
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» PRIMARY MATHEMATICS WORKSHOP
' Penang, Malaysia.
: N June- 30" = July 3, 1969

PARTICIPANTS -

Indonesia:’ \ L . R. Hlkpat
: Secretary
Educational Résearch and Develfpmentr
Djalan Dipati Ukur 65,
ndung.,’ ' g

Ministry of Educatlon, ’

Kua Lumpur.

Mr. Ch1n Seng
a’ (Actlng Chairman - Steering Committee RECSAM)
s ¢ % c¢/o Techgical’ Teadhegg?gpilege,
o . - ,Kuala Dumpur. .

- . " Mr. Ce Ganasallngam
(Prog {mme Co-ordindtor RECSAM)
a

. c o Malayan: Teachers', College,
’ S Penang.
. (B )
Mr. ®.B.. Slattery - A
(Contdltant - RECSAM) :
c/o Malayan Teachers' College, .
_Penangs " . . C

<.

< Mr, J.B. Vlnn1a81ngﬁam
Federal Inspector of School,
Jalan Maxwell,,

® Kuala Lumpun,
. Mr. Nasir Zain | .-" S
_Day Tralnlng College,
* 7 Penang. R
L } i i » " ! . i .
! * ¥¥. Cheah ‘Tat Hjat S
: Milayan Tepcher ! College, . o .
‘ U \ .4P nang; N . -» l . " : li . '. . 1 ‘
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Malaysiat - . . Mr.L.H' Fredericks o

: Malayan Teachers!. €ollege, - ° Tt _ |

‘ o Penang ot - - L ’ -

v ) Mr.,Uzm "BEwe Jin . : ' ) L7t
e Malayan Teachers' College, ) LT N -
Penang, ! * . : ) =

.* Dr. G. Converse .
'. Malayan Teachers’ College, )
‘Penang,

H
¥r. Chong Thin Huat :
Malayan Teachers'-College, - :
Penang. _ e Ce -
Mr. Mohd. Dhamis
Halayan Teachers*’College,

,Penang. L . s %
- Philippines: . EfraLn E. ABra01a o
D Scdence Education Section, : T T

Bure u of Public Schools,/

Hong Hee Slng =N
eachers' Tralnlng College,
~ : Slngapore. .

* Thailand: o Mrs. Chaweewan Mahatap . ‘
' ~ ‘Supervisory Unit, - - '
, Elementary & Adults Educatlonr
' Ministry of Educatlon,~’ , - L ,
Bangkok. et . C e ’ e

Vietnam: - Dr. Nguyen Quy Bong e . =
) Prof. of” nducatlbn, y
- . * Technical Teachers Callege L
*280 Thanh Thal,( . R
Saigon, - D ot o . ;

‘ . ¥ ,
Ceyl%n ‘ {Mr. K. R.*Ekzrl agala . '} S
) (° _Maths. Gurrlcul Development P oject, , s
" Cequn Technlca qulege, : \ © ’:4u~: ;,q S
‘ : 56/3 Mirihana Rpad, ) I R de ]
i Nugegota, - ‘v * N DR A ‘If- [
. Ceylon. . . O T S .;L’/ R T
e o s " : (RO

Mr. Chandrasena Hettiaratchy ° S e T
Science Currloalum Development Project, A T2

R Ministry* of. Educatxon, , , . u*,nﬁ'.¢ffl"?
) ’ Malay Stree‘t, . . “ . 4 , .".I'.. < “":\i “.,‘ -
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‘ . - Consultant, ‘ .
v . % 1500 Massachussette Avenue, !
- ' N.W.
' ‘ Aashington D.C. 2005,
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U.K.: . Dr. Geoffrey Matthews

Consultant;, * - ' ‘ /
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- " Chelsea College of Education &
. Technology, . . ;
Bridges Place, :
Fulham,~
* London, S.W,6.
Peace Corps/Malay51a. Dr. Rlchard F .P. Salinger
Associate Director, g
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. Y. %
S T WELCOME ADDRESS BY MR. CHIN PIN SENG,
T ACTINC CHAIRMAN, STEERING COMMITTEE

S~ RECSAM L.

30th June 1969.
.—vn—~ A4 . . ] {7 ‘ 7 (

N . lady & Gentlemen, : ,

. ) It gives me great pleasure, on behalf of the Steering
{ qummitteJ, RECSAM to add my welcome to that extended 30 you by
[ lir. C. Ganas ingam, the Iro ramme io-ordl ator of RECSAM on the
» commencement of the planning'session of Mogern Mathematics TeachinJ
% . and Evaluation for Primary Schools, today at the Conference Room
of the Malayan Teachers’, College-lerary. :
v It is gratlfylno indeed to mention that this was the
ixvst time that all the participants and observers from within
ultants and advisers outside the region ever arrived on
ime. for\any seésgion convened by RECSAM. In the past due to
ciX stakces beyond control full attendanoce at RECSAM's meetings
' . or courses always ‘eluded us and we had not hoped to see you all
at today's sess1on.

- - Much progress has beepn achieyed by advanced and
' 9§velop1ng countries in science curriculum reforms for secondary

hools in the last fifteen years. Attentlon has been focussed .
n the improvement of elementary science teaching in recent years.
As Tearning is a continuous process rlght from birth no learnlng !
at secondary level can be really effective without curricuium ¢,
reforms in elementary scnools. < e 5 o
. It seems to me that the main aim of *mathematics /
teaching today is 1o enrich the mathematical experience of the
young child through open—ended activities and to develop his ways
of thinking on relationships of thlngs, numbers and classification
of objects, etc. . .
: o : . .
\ It is difficult to define MS&E{n Mathematics. It
. eans' ore than just the mere aéqulsltlon of computional skills
ﬂ 4 dn dri hmetic. »Arlthmeflcéﬂ ¢omputation cannot be 3 parated "from’
, ther mathematlcal activities such as umber relatio shlps.‘ ]
' Iod TN mathematics is not just a list ¢f new tophcs

‘ t 'it is|associated with the' vast array of thlnga :ev ntd tha

| !{'. .o e worth?thlnklng about in a mﬁthemat cal-way. / 4 E?* ‘v ) )
é; .} !‘ i ; v jla . -’.-

N * Mathematlcs is the creatiorn of the human mind and

becapuse of its flexlblllty it can be de81gned to do any job. -
Computer 2athematlcs is an -example. K

’
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Children are also creative‘éféﬁfﬁ?és‘ih their own’
mathematical way. Their young creative minds could be nurtured
through mathematical experience and activity of a wide range,
The tr ditional method of teaching should give way to the new - ,
lmethod Rf learning based on an informal treatment of topics in| :
order to\jevelop in a child a flexible set of procedures for

handling sytuations involving numbers, space, etc.,

I would like to record my appre~iation and thanks®
to the Principal of the Malayan Teachers{ College, Penang for
his.kindness in lending us the Library Conference Room for today's
session and for placing the facilities of the college at the ’
disposal of RECSAM insorder to ensure that-all participants have
a pleasant working environment. 'His prompt co-operation has
contributed to the success of RECSAM programmes to a large extent. - o

-

I would like to offer my thanks and congratulations : .
to the Department of Education of.the Republic of Philippines agg
the participants at the Primary Science Workshop held in Manila ,
last week for-the comprehensive report on the Modern' Science
Teaching and Evaluation Tor Elementary Schools, which was produced
in record time as a document to be tabled for discussion at the
present session because primary mathematics and science courses to
be launched next 'year at RECSAN have much in common in respect of
learning processes and philosophy.

‘T hope all of you will find your brief stay in Penang
pleasant and enjoyable as this island is well~known for its . ) ’
" friendlingsd& and scenic beauty. - . S )

-

.
’ CIY

CPS/HIN.
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e 7 A brief description’of the major functions of the
R “SEAMEC Regional Centre for Education in Science

and Mathematics¥*
"4

»

During the interim of Centre operatlon ~<the Tramnlng
and Speglal Servlces function will necessarily be oarried on in - °
parallel wikh (and perhaps -sofewhat imjependently:from) the ¥
Research Function. As a Regional data base on 16cal resources and
materials, te!chlng techniques and instryctional materials, etc.
is established and evaluation programs conducted, the Research
Group, in concert with Training, would begln to establish
guidelines and revise subject area content fbr‘the tralniﬁg
activities of the Centre. The research function would then {quite
properly) lead the other Centre functions in terms of providing .
relevant inputs (other than pure subject -area content) to them.
This funetion would also work with Training to set up general
evaluation guidelines plus more specific course evaluation programs

and to devise methods to obtain feedback on course effectiveness,**

I v

Magor Functions of Research and Develbpment .
¥ . T~ . e

' - Research into Guidelines for establishing National
and'Regional'Science Education policies. -

- Technical awareness of Regional Solentific Research
and - Development programs.

-‘Adv1sory role = adaptatlon of scientific educational
Regearch and Development information to serve
Reglonal needs.

! - Sppport and consultation in estabBlishment 'of National
. Science Centres and National Sclentlflc Research
T and Development policies.

. - Long Range. programs  to prov1de guidance for.Reglonal
Sciefce Education policies and Guldellnes for futire

. e T co-operatlve Reseerch and Development programs.

7, N Ly

* Excefpt from Final Development Plan for the SEAMESJR Lonal\ .
Centre for Education in Science and Mathematlcs\Pa

Operatlon Plan, November, l 1968. . o o @'

N FILa :

syllabi- as to qontent, relevance of examldatlon, etc,}and )
‘1 2) Evaluation df the effectiveness of Centre‘proaects in
gerieral. Comsl e

. . .
: . . . ]

‘**Two inds of eyialuation ‘are hence, involved; l) Evaﬂuatlon of ' .
‘ | , ' !
|

-
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. 8pecific evaluation of the Centre's Trai

- for research and development, for

. teatingm(gs currently being done

€

Seminars and coursea in methodology of .Research
and -Evaluation (co-ordinated with Praining Division),
Development of principles of evaluation, specific evaluatio

difning programmes, .
instructiocnad aids, and”assistance in planhing future pilot
project§. ~" L

Keeping up to date with new”Zecﬂnological-aidd to education
and continually appraising t

-t Regignal problems:

by w
'!'::‘ . '.?Aj . : “L\r-’

These includes: educatiocnal television,

teaching machines,
programmed and computerised instru

retrieval and distribution 5f°inform§tion, and for student
by Malaysia.)

.-

’

eir approrriateness for applicatio

and Development

v

ny

LI

*

ctioy, future use of computers
administration, for storage, «~

h

<

. 4

Research into Instructional Design, (trqnslation of relevant w

scientific knowledge into.ingtructional
development and evaluation techniques, -

"

Research in co-~operation with Special S
and instructional materials needed to s
Aincluding su¢h specifics as: ’ . C
4 . SRR
to develop apparatus and equipmept,fop:sciqﬁ&dfand .
mathematics teachinhg and'to advise on improvisation -
and construction of teaching materials frém lo
available resources within:the rcgiong‘ -7

upplement new syllabi

—

Qe

b.. ~ fotest and- evaluate the suitability and effective- -
use of such prot?type‘%guipmenﬁ‘@@ﬁfpfbyidefmanualg
:&8nd teachers’ -guides.with the assistance.of the - -
Research and Dévelopment Division., . - . . ~ -

- .or

N

c. - %o disseminate. information om the suitability a;;*\
use of such locally producéd equipment to schools °
and education authorities and other intebgétgdj,
parties f ST e j',,.j}‘_.:‘;_ T

. B | R e

— -

wdrk with
protatype
multipl

Special Serv;bes'tqf?énsjgﬁpjiﬁugi”' ~~~~~
sc{enbp_kiﬁg'tb'mgfqﬁ‘syrlabi:fﬁf_ﬁ )
ixperiment for,usg,in‘ypra%_schoblgi{

a

le

Provide stipport to Special-Services in“dewelo menL -

- ugerf sich éguipment in teaching.sciénce: and - -

mathematics, ~_

N - . 3 .

et s T e

locally ~_~

.of mobile travelling units fo. illustrate- sffedtive -

practices), ‘curricula

]

ervices into equipment .

y"

ISR

Y

2
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Speclal Services °
,-‘{\ —~ . The Special Serv1ces function of the Reglonal Centre wouldd
' 1 cater to the f”ﬁlow1ng main areas: -!1 :
| *
. 1 .
. (1) Pr9v1slon of consultant.services to help solve - F
i . ~gertain national problems in turriculum.development, .
. . adapﬂlilon, evaluation, €%c. . -
S ‘ ! "o é, R )
' f\(2)‘ Assistance to fational programs in- the d evel Spment

«evaluation of prototype equlpment and instructional
materials fqgf/lggglly availab{e resdurces.

3) Speéialist suppert in planﬁlnv Sclence Felrs,
: sctting up exhlblts and’ museums, etc.

- v

¥

(4) Inputs to Reglonal projects based: on. kné*ledge of ‘
'speclal Natlonal problems. . A

It has become év1dent from the Nat;onel and Regional .

. ] ional basis will require technlcal é851stance from the Regional "
Se ntre. Hence this function'will probably start out by providing
" speplallst consultant ervf%e tf the member countrles as required
¢ Fy the;r own peculiar n eds’in Science and Mathematld§ eduéatlon.'
"<Thése services might take the fqrm of spec¢ial short co es,
workdhops on instruotionil materials in the_design and €ffective -
N use of improvised laboratory e quipment from resources locally - R
‘ ' avallable, or might be more dlrectly related to the solv1ng of '
. Bpecific problems, - - v

A

ISEETIEN Information Center and Clearing House

*

!

- " The mdjor activities of the Information Centre, as they
. . have evolved from the various Seminars and Third .Task Forbe

.;ﬂf . meeting will include the. foilow1ng. 2 & . -
] . - [ ’ l'lf‘

* {

I - ILi rary ilnclualng %ooks, references, journals,

1

v’ ) ' subject .area u¥letins, reports and!abstracts of t

Vd

% L reports (fep ‘each subject area and multl- A o
ji , .

wix L as CIPIIHGF subjects)e. |
,'%'1 . \T‘/" / "(

!
!
i

2
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b . ' :\:-'; \AL . - . B
N : - Reports Production and-Distribution Centre oo,
. : ) fior lghally,géherated‘material, newsletters; R
. ?Aonognaphs and ojher_i$ems. T T
’ . ~ Graphic irts aﬁd;instrquional materials’
, T fabrication, e o : .-
A\, ’ " l . . l ) ‘. . \ b’ - ‘ 'a
' ' = Audio-Visual Aids Centre. : SN
. - ‘Support to the Training, Research and ’ L
Develgpment, and Special Services Functions, )
. \ a5 roquireq. - s o . .

)

Public |[Relations responsibility, inciuding
' press cleascs, publicity, etc. :

This" latter Public Relations function of the Information
Centre is critical ;in that it will in effect help create the | ¢
extgrnal® image, of the Regional Centre through its public relations

. ‘ectivitigs and iEs'newsletters; reports and other disseminated -

materials, '~ This -function is therefore vital to long iijégASgcceés S,

< - L)

and should be pldnned and staffed with extreme care.

= » 2
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f:;; L > | HISTORY OF RECSAM DEVELOPMENT - : A
1, History AT U L

., A. Feasibility Study 1966

Team; composed of Dr, W, Eilers, Representative of Asia
<" Foundation, Malaysiay Dr. H. oneannon of the National
Science Foundation, Wiited Stades of “America and Mr.
C. C. Little of the ner Sciepce Institute Programme,
) * USAID/ED, India, to condwct a preliminary study relati
SN © to a proposed Regional Centre orﬂ’ducation in Scienc
> ~_and Mathematics for South-EaSt Asia. The Report of th
¢ . ibility Team:wgs examined at the Technical Workshdws
- ' héld in Kuala Lumour, Malaysia, in July ‘1966 and furthér
e discussed by a Sélect Committee of Permanent Secretaries
. . ) of the Ministries of Education of member countries on
,17th to 21st October, 1966, .in'Bangkok. This proposal
1 r ///%ogethgr with niné other proposals were thén presented

: | ©° 1.1 ‘During thé part of 1966, SEAMES appointed a Feasibility

[§

, to.-the Secohd Cbpference of the Ministers of Educatien
N hedd in Manila in Jovember 1966, at which Indo?le§ia = ¢
’ attended for the first ‘time. e, o o
. : : . - - |
, 1,2 Five regional nrojects were apprgved at this Second
‘ ) Conference, namelvy the Asian Institute of Technology in
R " Bangkok, Tropical Medical Centres in the member countries,
’ a Regional Centre for Agriculture at Los Banos, Philiopines, '
: ' a Regional Englisk Langusge Centre at Singapore and a -
N ~ Regional Centre for Educagioz'in Science and Mathematics at’

» Penang, Malaysia, ' -

¢ ' B, First Pre-Project (Interii) Phase .- May to December 1967:

. ¢ * R . ~ . - .
1.3 In May 1967, the Steering 'Committee for the proposed Regional

> Centre for. Iducation in Science and Mathematics, composed of
two delegates from-each of. the six participating countries,
held its First Meeting in Penang, Malaysia., At this First =
. Meeting, the Steering Compittec recommendeda Btdget of

‘ US$72,423 to carrv out certain pre-~project act’biiies to '
ence and

re

enable it to identifv the prbblems of teaching B¢

h

. ‘l‘” " | Mathematics. in this region and to 'prepare a Pla I Opera- Vo
1 ' tions |for the Rﬁﬁional Centre. ~ . v ’
, ) |

AT

| :

-
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..1.4 Following upon a requeat made- to the U,S, ‘Goverrment
" © through SEAMES for the necessary funds to carry,out these
pre-project activities, a letter of agreement was signed on
. the 30th June 1967 between the Hon'ble The Minister of
: Education, Malaysia, and the U.S.A. Ambassador to Malaysia,
approving a budget of US$50,000 towards financing the .
L following pre-project activities of the Regional Centre fo
" the interim phase, July to December 1967 B

. : N\ -
. 1.4.1 The First Meeting of the Task Force, composed of_t«
1‘ Ievel educators from the member countries,  representing

the five subject areas of ‘Biologv, Chemistry, Elemen-
tary Science, Mathematics and Physics, at Singapore
: ' from 26th to 27th June, 1967, to dray up guide-lines
: for National Seminars in Science and Mathematdics to

be held in all.member countries,

1.4.2 Six National Seminars in Science and Mathematics in
N . the six participating countmies were held between
> July 20 and - August 15, 1967, . .
) .
1.4.3. A Regional Seminar in Science and Mathematics at
' ‘Penang, Malaysia, from 12th to 15th September, 1967,
attended by five delérates from each- of the six
-, ~member countries to study the reports of the National

v Seminars and to draw up programme activities for the
JRegional Centre, i

1.4.4. The Second/Meeting of the Task Force in Penang from
16th to 19th September 1967 to draw wo, a Draft Plan
of Operationr for the Regional Centre,

1.4.5 The Second Meeting of the Steering Committee held.
in Bandung, Indonesia, from 16th to 19th October -
1967 to consider the Draft Development- Plan of

Overations for Submission to the Third Conference
of Ministers of Fducation,

.C. §econd Pre-Project (Interih) Phiise -+ January to‘June 1968:

.4

1,5 At the Second‘Meeting, the Steering Committee avproved the
Preliminary Draft Development Plan, prepared by the Interim
Project Office, for submission to the Third Conference of
Ministers of Education in December 1967. At the same time,
it requested extension of the'present interim phase to

) June 1968 in order to refine the Oraft Development Plan and
to work out details qf the various specific proposals,

" . including the Architectural and Engineering Studies,
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1,6 The Ministers of Education (SEAMEC) 4t their third
conférence held at Singapore, February 6th - 9th, 1968,
approved the Draft Development Plan of the Centre and
also approved the reguest for the extension of the
Pre-project Phase to June 1968 in order to enable the
. .—2pogect:0££Lce-tc_ne£1ne~ihe Dreft Develooment Plan
' , and to work out the details of the specific projects
in the plan. .

1.7 At the Third Task.Force Meeting held in Penang, . -
April 30 - May 3, 1968, finalized project -proposals . |
" were developed by the L°Sk Force, assisted by a . i
number of key consultants, These finalized project |
proposals are contained in Part II - Supoorting 4
Documents of the Final Development Plan. v
. .. ’ ‘

\ "1.8 The Thérd Meetlng of the Steer1ng Comm1ttee held in .

B ’ Manila, Philippines in May R7 - 30, 1968, considered |
the "efined Development Plan and aonroved the plan -

after suggesting some modlflcatlons. ” . .

D. Interim Téntre (First Phase) 1 July 1968 + 30 June 1969. o

- } A fundlng plan for the Centre was developed by the M1n:8try
of "ducation, Malaysia. Based on this funding plan the °
. Refined Development Plan was furthér modified resultlné in’
) the Fifial Development plan of 'the Centre, . .

- - R ‘-")1 |
. ' In August 1968 the Walaysian Government orgénized courses TRV |
in Integrated 3cierice and Nyffield Bidlogy, Ghemistry and A |

Physics ‘courses., Nineteen partlglpants from SEAMEC L ) |

’ " countries attended these courses w;&h thelr‘Malay51an . -0

i
. . B
I o

colleagues. . B S h/, .,
2 -

. ' The Fourth Meetlng of the Steér ng ‘Committée held in Bangkok,- .  °
. Thailand or Nov. 7 - 9, 1968, anprovdd the Final Development
: : .~ Plan of*the CEntre. ST . S

¥
4

The Fourth Meetlng of the SEAMEQ - Jakarta, Januarv 1969
‘- approved the revised plan, ., " )

The Fifth Meeting of the Steerln? Cormittee held in Tokyo
" from March 31 ~ April 7, 1969, decided that to prepare for
’ the final, course to be offered by RECSAM, a Primary Science
Planning Wbrkshon be held in Manila on April 24 - 28, 1969,
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BIBLIOGRAPHY OF RECSAM REPORTS* ) .

-

-~

1. A Preliminary Study Relative to a Proposed Regional fentre for ) .
Education in Sciéncg€ and Mathematics for South East Asia .
. SEAMES/041,02/F3 dateg June_Tth, 1966.. ' . s g

2, Final Report - SEAMES Technical Workshop. SEAMES/TW/7 July 1966
_Kuala Iumnur. : S

v

3. Presen«,atlon of the SEAMES Proposals ShA*iES/‘IW/? July 1966, .
4, ,Fanal Reports of S.E.A, Ministers of Educatlon Couneil onferénces.

(1) lst'Confebence - 30th November 1965 - Ban%kok
(ii) 2nd Conference SEAMES/SMC/7 - November éﬁﬁ&'- 28th, 1966
(iii) 3rd Conference - SEAMES/TMC/7 - February 6th’ - 8th, 1968,

(iv) 4th Conference - SIAMES/TCM/7 - January 7th - 10th, 1969.
- . T Volume I & II.

'S
)

5.. Renorts of Steerlng Committee Meetings for the Reglonal £Zentre fér
Education in Sclence”and Mathematics. . ) .

>

(i) 1st Meeting - 23rd to.25th May, 1967 .- SEAMES P5/ASCMS/4

(ii) nd T - 16th to 1%th October, 1967‘ Ihdnn681a PS/SCMS/ll
(111) 3rd . " . - 27th t~.30th May, 1968 - Philippines PS/SCHS/15, |
R (iv) 4th ™ ~ 7th to 9th November, 1968 - Thailand PSASCMS/IS
Y (%) Sth_- " . 5lst March tn 7th April, 1969 -f Tokyo PS/SONS/16
6., +Reports of the Task Force Meetlngs for the Reglonal entre for -
Educatlon.ln Science ard Mafhematlcs. -f', ,

(1) lst Meeting - June 28th - 30th, 1967 - P5/SCMS/6/’1F/1
(ii) 2nmd. v - September 16th - 18tH 1967 - P5/SCMS/6/TF/2
( in) srd " - fpril 30th to May 3rd, 196;3 - P5/SCMS/TF/3

7. Renorts of the Natlonal Seminars on, Science and Mathematlcé held by: -

‘4

(a) Indone51a ‘.~ Aupust B - _4,‘19675

(b) HMalaysia -~ "." . 9-10, 1967
(c) Philipoines - . 4" 20 - ®?1, 1967 ,
» (d) Sineapore.c - " 1. 2, 1967 Y
"~(e). Thailand , - . 9 - 10, 1967 L
(£) Vietnam -~ m 10 - 12, 1967 )

2
P
Ki

#Most/ of_ihese reports are available directly from the RECSAM Project Office.

- o

’ I
s 8 ‘

» '- 93




: . . P5/SCHM5/18
Ny . b
APPEMDIX R (€ont'd) . ' - )

bl N Y

+
v .

8, Reﬁért of the Regional Seminar on.Sclence and Mathematics held.
in Penang - Sebtember lSth - 15th, 1967, ' .

9. Flnal Development Plan of £he Regional Centre for Education in
Science and Mathematics: .

v (1) " Part I Operatlon Plan - ?S/SCMS/14 - November 1st, 1968.
“ « {i1) Part I Supoortln? Documents - PS/SCMS/14 - November 1st,
’ 1°68 o )

10. RECSAM wOrkshop Retorts ‘ ' ' TS K
(1) Primary Science Plannlng ﬂbrkshop - Manila
. | June 24th - 28th, 1969,

(11) Prlmary MathematlcsAPlannlng Workshoo - Penang .
June 30th - July 4th, 1969

11. Newsletters: . No. 1-- July, 1967, .-

A}

' o No. 2 ~ January, 1968, .

No. 3 - June, 1968,

. No. 4

April; 1969,

L -

F TN v
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(1) 1 copy to’ each - participant o .

(2) 2 copies to each member of the International Adv1sory Council.

-

- (3) 6 cop1es to us AID/Bangkok. ' .
‘ (4) 20 copies to U.S. Embassy, Kuala Lumpur...*
- - (5) I copy to each Steering Committee Member. .

(6) 1 copy to.each Project Director.

«
N

(7) 1 copy to each Task Force Member. - - X" ) ’3—
., |
. L . w
(8) 12 copies to each Chairman, Nationel Coordinating Committee,
S L A

(9) ‘6 copies to:British Conncil, Kuala Lumpur,

(10) s copies to‘Directof of SEAMES, Bangkok. ’ _
(11) 1 cop&.to each éonsultant.' : - 7T’7— A1‘ 1 VT—*‘:AiTE
. - (12) 7 pies to Permanent Secretarv, Ministry of Education, 5
’ . ' . " Kuala Lumpur, Malaysia., <
( l‘copy to Chief Education Adviser, ' - " do - '31 J
. €&4) il copy to Deputy'Permanent Secretary - do - ?.
o+, .{158) 1 copy to Chief Organisen (Matha) . . do - , ,

LR Y * .

. - B
) (16) € copies to-each Chairman, National Maths Seminar. - ‘
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